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Seventh  Re|K)rt  of  the  Bureau  has  been  brougiit  out  in  Parts,  with  a  view  to  secure  early 
publication.  Part  1  was  issued  under  date  of  March  H>.  I'ait  II  under  date  of  May  2H,  ami 
Part  III  under  date  of  August  !*•.  'riicpc  Parts,  to  the  number  of  1.<K)()  copies,  are  now 
bound  in  one  volume,  with  Contents  and  Index  of  tlie  whole,  for  tlistribution  in  permanent 
form  to  libraries  and  technical  journals,  as  well  as  to  mine  owners  miniii"  I'vnerfs  .md  (.tlnrK 
interested  in  the  mineral  industries  of  the  I'rovince. 

Statistics  of  the  metalliferous  mines  and  works  of  tlie  Province  havt  been  collected  for 
the  first  and  second  (piarters  of  the  curn-nt  year,  summaries  of  which  ha\e  lieen  |»ublished  in 
the  second  and  third  Parts.  The  results  are  pre.^fnti>(l  in  the  fi  Ilowin-/  f;il»l(  toL'f»h*r  with 
the  production  for  the  twelve  months  of  1897 
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Summarized  by  values,  the  statistics  of  the  first  six  months  of  the  current  year  and  of 
the  twelve  months  of  last  year  are  as  follows  : 

1898.  1897. 

6  mos.  12  mo8. 

Gold 8183,744  $190,244 

Silver  10,632  

Nickel    225,763  359,651 

Copper 141,744  200,067 

Iron  ore 23,845  4,689 

Pig  iron 305,083  288,128 

Totals ^         840,811  1,042,779 

For  the  six  months  of  this  year  the  value  of  products  is  four-fifths  of  the  value  for  the 
whole  of  last  year. 

ARCHIBALD  BLUE, 

Director. 

Office  of  the  Bureau  of  Mines, 

Toronto,   September,  1898. 
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PART  I 


Introduction 


No  BETTER  evidence  can  be  given 
of  increased  activity  in  mining  enter- 
prise in  the  Province  than  is  afforded 
by  the  grants  of  mineral  lands  by  the 
Crown  and  the  charters  issued  to  mining 
companies  during  the  year  1897.  The 
totiil  number  of  locations  sold  and  leased 
in  the  year  was  1,256,  embracing  an  area 
of  116,809  acres,  whereas  for  the  five  years 
1892-96  the  number  sold  and  leased  was 
1,0-6,  with  an  area  of  93,821  acres.  The 
revenue  derived  by  the  Crown  last  year  from 
sales  and  rentals  was  $144,299,  whereas  for 
I  the  preceding  five  years  it  was  only  $5131,518. 
Adding  the  rentals  of  lands  previously  leased, 
the  aggregate  revenue  of  the  five  years  was 
$140,959,  while  for  1807  it  was  8150.540,  or, 
if  the  revenue  from  mining  licenses  be  inclu- 
ded, the  aggregate  for  1897  was  §153,561. 
Equally  significant  was  the  activity  shown  in 
the  incorporation  of  mining  companies,  as 
the  following  table  of  number  of  coni])anies 
chartered  with  amount  of  thtir  authorized 
capital  for  each  year  since  Confederation 
will  show  : 

Year.  No.  Capital. 

1868 6  $6"^8,500 

1870  1  10\000 

1871 1  40  000 

1873   2  550,000 

1874 3  1,800,000 

1876 12  8,290,000 

187H 1  800.000 

1879  1  100,000 

1880  4  480,000 

1881 1  250,000 

1882   8  4,652,880 


Year.  No.  Capital. 

1883 7  1.710,000 

1884 8  2,750  000 

1886 2  1,G' 0,000 

188G 3  1,0<JO,COO 

1887 2  5,'250,000 

18S8 10  1,368,000 

1889 6  3,670.000 

1890 14  2,7.5,000 

1891 12  2,723.000 

1892   14  4,025,000 

1893 1  300,000 

1894   6  2,135,000 

1895 2  62,000 

1896  .  26          15,6C0.000 

1897   140        101,531,000 

In  four  years  of  the  thirty  no  charttrs  were 
i.ssued  to  mining  comj)anies,  and  the  total 
number  issued  down  to  the  end  of  1897  has 
been  286,  with  an  aggregate  authorized  capital 
of  §164,060,380.  To  the  end  of  18t«6  there 
were  issued  146  charters,  with  a  total  capital 
of  §62,529,380,  one-fourth  of  which  i.-.  held  by 
the  26  companies  oruanizcd  in  the  latter  year. 
In  1897  the  number  of  companies  incorpor- 
ated was  only  six  less  than  in  the  preceding 
29  years,  but  in  amount  of  authorized  capital 
they  exceed  all  companies  formed  in  the  29 
years  by  848, 000, ^XM).  Of  course  every  com- 
pany that  has  .secured  a  charter  is  not  likely 
to  become  a  working  C(>mj)any,  but  out  of  so 
large  a  number  there  are  no  doubt  many  that 
will  proceed  to  make  investments  of  their 
capital  both  in  the  accjuisition  and  the 
development  <»f  |»roperties  and  the  next  year 
or  two  ought  to  show  a  large  increaso  in  the 
mineral  pn»ductions  of  the  Province. 
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There  in  room  for  large  development  in 
the  mineral  industries  of  the  Province.  Not 
only  does  the  varied  list  include  all  of  the 
principal  and  more  commonly  found  metals, 
such  as  iron,  copper,  lead,  silver  and  gold,  but 
it  also  embraces  the  comparatively  rare  metal 
nickel,  the  deposits  of  which  in  the  Sudbury 
district  constitute  one  of  the  two  sources  of 
the  world's  supply.  In  the  smelting  of  iron 
ore  a  fair  beginning  has  been  made,  but  the 
capabilities  of  expansion  in  this  line  have  as 
yet  been  scarcely  more  than  touched.  The 
magnetiti  deposits  of  eastern  Ontario  and 
the  hematite  and  magnetite  of  northwestern 
Ontario  taken  together  are  more  than  suflB- 
cient  to  supply  our  own  needs  in  the  way  of 
iron  for  perhaps  centuries  to  come  Among 
the  non-metallic  substances  we  possess  the 
basis  of  two  permanent  and  important  indus- 
tries in  our  salt  beds  and  petroleum  Avells. 
The  whole  shore  of  lake  Huron  from  the  lati- 
tude of  Kincardine  southward,  and  for  many 
miles  inland,  is  underlaid  with  beds  of  salt 
hundreds  of  feet  thick,  supplying  the  raw 
material  not  only  for  refined  salt  itself,  but 
for  carbonate  and  bi-carbor.ate  of  soda,  soda 
ash,  bleaching  powder,  and  other  essentials 
for  the  textile  and  other  industries.  The 
petroleum  industry  leads  all  others  of  a 
mineral  nature  in  the  value  of  yearly 
output,  and  affords  an  admirable  e^cample 
of  what  enterprise  and  skill  can  do  in 
the  profitable  utilization  of  raw  material. 
Another  instance  of  this  is  seen  in  the 
cement  business,  which  has  undergone  satis- 
factory development  during  the  past  few 
years.  In  the  products  of  clay — brick,  tile, 
terra  cotta  and  sewer  pipe — the  output  is 
limited  only  by  the  market.  A  new  branch 
of  the  business  has  recently  been  established 
in  the  manufacture  of  paving  brick.  The 
use  of  this  article  for  street  purposes  seems 
bound  to  be  very  extensive,  now  that  Cana- 
dian makers  have  shown  that  the  product  of 
their  kilns  is  comparable  in  quality  with  brick 
from  the  yards  of  Ohio  and  Illinois,  besides 
being  lower  in  price.  Natural  gas  is  a  sub- 
stance which  in  point  of  value  stands  high  in 
the  list  of  Ontario's  mineral  products,  although 
it  is  to  be  regretted  that  so  much  of  it  is 
taken  out  of  the  country  for  consumption. 
In  almost  every  one   of   the    minerals    here 


mentioned  the  opportunities  for  the  profit- 
able investment  of  capital  are  numerous, 
and  the  vivifying  touch  of  enterprise  and 
capital  is  alone  wanted  to  call  many  other 
Industries  into  being.  There  is  abundance  of 
raw  material,  cheap  labor,  large  water  privil- 
eges available  for  power,  facilities  for  distribu- 
tion by  land  and  water,  and  safety  of  life  and 
property,  the  only  limit  to  development  in 
some  lines  being  the  narrowness  of  the  market. 
But  in  one  branch  of  the  industry,  that  of 
gold  mining,  there  is  practically  no  limit ;  no 
civilized  country  builds  or  maintains  a  barrie^ 
to  shut  out  gold.  The  free  milling  ores  of 
northern  and  northwestern  Ontario  offer  pro- 
probably  as  fair  a  reward  to  the  miner  and 
capitalist  as  any  ores  in  the  world,  and  their 
extent  and  continuity  admit  of  no  doubt. 
A  small  pocket  or  a  placer  tract  may  soon  be 
worked  out,  but  a  quartz  vein  of  moderate 
extent  may  afford  abundant  material  for  a 
business  man's  lifetime.  Such  a  vein  cross- 
ing a  location  of  20  chains  square  or  40  acres, 
if  four  feet  wide  and  worked  to  a  depth  of 
500  feet,  would  furnish  rock  to  supply  a  10- 
stamp  mill  night  and  day  and  300  days  in  the 
year  for  more  than  30  years.  A  profit  of  $6 
per  ton  would  net  a  10-stamp  mill  $30,000  a 
year,  and  there  are  many  properties  in  the 
Lake  of  the  Woods  and  Seine  river  districts  u 
which  would  approximate  this  standard  with 
such  a  mill,  after  all  allowance  is  made  for 
irregularities  in  the  size  of  veins  and  in  the 
quantity  of  their  ore  contents.  Such  a  busi- 
ness would  be  a  permanent  one,  affording  a 
constant  market  for  labor  and  a  steady 
return  on  invested  capital  long  after  the 
placer  fields  of  more  distant  and  inhospit- 
able regions  had  been  deserted  as  barren 
wastes. 


In  the  month  of  June  a  Mining  Lands 
Agency  of  the  Crown  Lands  Department  was 
opened  at  Rat  Portage  to  receive  applications 
for  mineral  lands  in  the  Lake  of  the  Woods 
district.  This  office  has  proved  to  be  a  great 
convenience  to  prospectors  by  the  facilities  it 
affords  for  carrying  on  Ijutriness  with  the  De- 
partment, and  has  also  served  a  good  })urpose 
in  relieving  the  pressure  of  work  at  the  head 
office.  Mai)s  upon  which  are  laid  down  all 
locations  applied   for  and  locations   for  which 
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patents  or  leases  have  issued  are  kept  for 
the  purj)ose  of  reference,  together  with  a 
register  of  every  transaction,  so  that  informa- 
tion may  be  promptly  given  to  explorers  and 
others  regarding  any  ])roperty  in  the  district. 
All  official  papers,  attidavits,  etc.,  relating  to 
lands  applied  for,  however,  are  forwarded  to 
the  head  othce  for  ruling  by  the  Commissioner, 
who  has  sole  authority  to  decide  disputes  and 
order  titles  to  issue.  From  the  opening  of 
the  Rat  Portage  office  until  the  end  of  the 
year  601  applications  were  received,  but  in 
some  cases  one  application  covered  several 
locations,  and  on  account  of  these  there  was 
received  and  paid  through  the  (jffice  the  sum 
of  $5,932.57. 

After   having   been   held    in  abeyance  for 
more  than  a  (juarter  of  a  century  the  part  of 
the  Mines  Act  wdiich   relates   to  the  staking 
out  and  working  of  mining  claims  by  licensees 
was  brought  into  operation  last  year  in  a  por- 
tion of  the  Province  lying  east  and  north  of 
lake   Superior.      The  report  that  promising 
discoveries  of   gold    had    been   made   in   the 
basin  of  the  Michipicoton  river  induced  the 
Government  to  make  a  trial   of  the  mining 
claims  system,  and  accordingly  on  the  9th  of 
September  an  Order  in   Council  was  passed 
whereby  the  Michipicoton   Mining  Division 
was  established,  and  on  the  15th  of  the  same 
month  Regulations  based  on  the  Mines  Act 
were  approved  by  His  Honor  the  Lieutenant 
Governor  for  use  in  Mining  Divisions.     The 
Michipicoton  Division   has   for  its  southern 
limit  the  latitude  of  Cape  Gargantua  on  lake 
Superior,  47'  36'  north,  for  its  oastern  limit 
the  meridian  of  the  east  end  of  Dog  lake, 
or  about  84°  west  from  Greenwich,   for  its 
northern  limit  the  parallel  of  48°  30',  and  for 
its    western    limit    the    shore    line    of    lake 
Superior  between  the  above  lines  of  latitude. 
The    t<.)tal    area    is    computed    to    be   about 
5,00i)     square     miles.       An     Inspector    was 
appointed  for  the  Division,  who  opened  an 
office  at  Michipicoton  Post  for  the  tran.saction 
of   business  on  the  23rd  of  September,  and 
remained  there  until  the  close  of  navigation 
on  the  1st  of  Novemter.     The   totiil  number 
of   miners'  licenses  issued   for  the   Division 
from  the  date  of  its  establishment  to  the  end 
of   the   year   was   250,    and    the    number  of 


mining  claims  staki'd  out  and  ivionk*d 
during  that  time  wjis  225  The  reveiine 
of  the  office  from  licenses,  fees  on  addi- 
tional claims  taken  up  and  other  fees,  was 
S3, 021. 


Several  amendments  to  the  Mines  Act 
were  suggested  by  the  experience  of  the<»ffice 
at  Michipicoton  Post,  and  in  the  last  Kessioii 
of  the  Legislature  an  Act  was  passed  t<»  give 
eflect  to  them.  Revised  and  amended  Re- 
gulations, embodying  the  changes  made  by 
the  Act,  were  approved  by  His  Honor  the 
Lieutenant  (Jovernor  on  the  29th  of  January, 
and  these  are  now  in  force  in  the  Michipicoton 
Division.  The  more  important  alterations 
relate  to  the  granting  of  licenses,  the  size  of 
claims,  the  performance  of  working  c'<»ndi- 
tions,  and  the  acquisition  of  permanent  title 
when  the  working  conditions  have  been  ful- 
filled. Any  pers<>n,  registered  j)artnershij), 
or  mining  conqiany  incorjjorated  under  tlie 
laws  of  the  Province  may  procure  a  yearly 
license  to  explore  any  portion  of  the  Mining 
Division  and  stake  out  and  work  a  claim 
therein  upon  payment  of  a  fee  of  SIO,  and 
the  license  is  renewable  upon  payment  t)f  the 
like  fee  and  production  of  proof  under  oath 
that  the  mining  conditions  have  been  duly 
performed  up<m  the  claim  or  claims  striked 
out  and  held  by  the  licensee.  A  claim  may 
be  of  15  chains  or  990  feet  square,  horizxintal 
measurement,  containing  22^  acres,  or  of 
other  extent  greater  or  less  according  to  the 
nature  of  the  ground,  n(>t  to  exceed  a  square 
of  20  chains  or  1320  feet  containing  40  acres  ; 
but  an  irregular  portion  of  land  lying  between 
two  or  more  claims  may  be  staked  out  with 
boundaries  conterminous  thereto,  provided 
that  its  area  shall  not  exceed  40  acres.  The 
boundary  lines  of  a  claim  on  the  surface  are 
required  to  be  laid  out  north  and  south  and 
e.ast  and  west  astronomically,  and  where  there 
are  standing  trees  on  the  claim  the  licensee 
is  recjuired  to  blaze  the  trees  and  cut  the 
underbrush  along  the  boundary  lin»  s  and 
from  the  first  comer  post  to  the  di.scovery 
post.  A  claim  under  the  surface  of  the 
ground  is  deemed  to  be  bounded  by  lines 
vertical  to  the  horizon.  No  more  than  one 
claim  may  be  staked  out  by  a  licensee  upon 
the    same    vein,  lode    or   cieposit   of   ore   or 
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mineral  unless  it  is  di.stant  at  least  GO  cliains 
from  the  nearest  known  mine,  claim  or  dis- 
covery on  the  same  vein  lode  or  deposit,  and 
no  licensee  may  stake  outand  record  more  than 
four  claims  within  a  radius  of  15  miles  in  one 
calendar  year.  For  each  additional  claim 
after  the  first  that  has  been  staked  out  and 
recorded  a  fee  of  $10  a  year  is  levied  if  the 
area  is  more  than  15  chains  square,  and  $6  if 
it  is  15  chains  square  or  less.  A  licensee 
who  stakes  out  a  claim  is  required  within  30 
days  to  file  a  record  of  it  under  oath  in  the 
office  of  the  Inspector  for  the  Division.  It  is 
this  officer's  duty  forthwith  to  enter  the  par- 
ticulars in  a  record  book,  and  if  there  is  no 
dispute  by  reason  of  prior  discovery  or  other- 
wise he  may  at  the  expiration  of  ninety  days 
grant  to  the  licensee  a  certificate  of  the  record. 
Actual  mining  operations  are  required  to  be 
carried  on  by  each  licensee  upon  each  claim 
held  by  him  for  at  least  five  months  of  one 
man's  time  in  every  calendar  year,  or  an 
equivalent  if  more  than  one  man  is  employed ; 
but  for  every  four  claims  or  less  held  by  the 
same  licensee  or  by  different  persons  agree- 
ing to  combine  their  mining  operations  within 
a  radius  of  one  mile,  all  the  work  may  be 
expended  upon  one  of  the  claims.  ISo  pay- 
ment of  money  is  accepted  in  lieu  of  working 
conditions,  and  no  improvements  such  as 
roads  or  buildings  ;  nothing  else  can  be  sub- 
stituted for  "actual  mining  operations,"  and 
in  each  calendar  year  five  months  or  130 
days  of  one  man's  labor  is  demanded  by  the 
Regulations,  or  the  equivalent  of  that  time 
if  two  or  more  men  are  employed  on  the 
claim.  Should  the  licensee  desire  to  secure 
a  more  permanent  title  to  his  claim  than  occu- 
pation or  the  Inspector's  certificate  affords, 
provision  is  made  in  the  Regulations  for 
obtaining  a  patent  or  lease.  If  the  working 
conditions  have  been  complied  with  for  a 
period  of  three  years  (m  a  claim  of  20  chains 
square,  or  of  two  years  on  a  claim  of  15  chains 
square  or  less,  or  an  equivalent  in  a  less 
period  of  time  if  more  than  one  man  is  em- 
ployed, the  licensee  may  apply  for  and  obtain 
a  patent  or  lease  of  the  land  embraced  in  his 
claim  upon  a  survey  being  made  and  filed  in 
the  regular  way  and  upon  payment  to  the 
Crown  of  the  purchase  price  or  first  year's 
rental  at  the  rates  provided  in  the    Mines 


Act.  The  claim  may  then  be  held  free  from 
further  working  conditions,  but  not  other- 
wise. 


The  Journal  of  the  Royal  Colonial  Institute 
published  in  its  February  number  of  this  year 
a  paper  on  the  Gold 6  elds  of  Ontario  and 
British  Columbia  which  was  read  at  a  meet- 
ing of  the  Institute  on  January  11  by  one 
Edgar  P.  Rathbone,  M.  Inst.  M.  M.,  A.M. 
Inst.  C.  E.,  M.  I.  Mech.  E.,  who  visited 
Canada  last  year.  The  Right  Hon.  Lord 
Strathcona  and  Mount  Royal,  High  Commis- 
sioner for  Canada,  presided,  and  among 
others  who  were  present  and  spoke  in  lauda- 
tory terms  of  the  paper  were  Right  Hon. 
James  Bryce  and  Hon  F.  W.  Borden,  the 
Canadian  Minister  of  Militia.  There  was 
little  in  the  paper  which  any  well  informed 
Englishman  might  not  have  written  without 
leaving  his  own  home,  but  it  contains  a  num- 
ber of  statements  which  no  intelligent  and 
careful  man  could  have  written  who  had 
taken  ordinary  pains  to  inform  himself. 

Mr.  Rathbone  says  in  his  paper  that  the 
mining  laws  of  Ontario  are  greatly  inferior 
to  those  of  British  Columbia,  "  owing  to  the 
introduction  of  certain  measures  whereby  the 
genuine  mining  prospector  is  placed  at  a  dis- 
tinct disadvantage."  Bythis,  as  subsequently 
qualified,  he  meant  only  that  the  prospector 
is  obliged  to  hand  to  the  Government  a 
survey  which  costs  a  good  deal  of  money — 
Mr.  Rathbone  thinks  about  a  dollar  an 
acre.  But  this  is  mere  guess  ;  and  all 
depends  on  where  the  location  is.  If  in  a 
surveyed  district  the  prospector  has  nothing 
to  pay,  and  if  in  an  unsurveyed  district  the 
lower  price  of  the  land  is  supposed  to  make 
good  the  cost  of  survey.  In  the  Crown  Lands 
Department  the  average  cost  of  a  survey  is 
assumed  to  be  fifty  cents  per  acre  ;  but  of 
course  it  may  be  more  if  the  distance  is  far 
to  the  location.  The  difierence  in  price  be- 
tween a  mining  lot  in  a  surveyed  township 
within  six  miles  of  a  railway  and  a  lot  in  un- 
surveyed territory  more  than  six  miles  from 
a  railway  is  one  dollar  per  acre  ;  and  so  the 
])ro8pector  is  ])lac€d  at  no'  disadvantage.  But 
if  the  objection  be  that  the  ])ro8pector  is 
obliged  to  make  his  survey  at  too  early  a 
})eriod   of    the  mining   work,    the  answer  is 
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that  he  does  so  to  aaiuire  his  patent  for  the 
location.  Then  it  is  entirely  his  own,  to 
work  it  or  to  sell  it,  and  surely  this  is  not  a 
disadvantage  to  him.  Under  the  British 
Columbia  law  the  prospector  is  also  recjuired 
to  survey  his  claim  of  50  acres,  and  can  only 
get  a  title  at  the  end  of  five  years  and  the 
expenditure  of  $5(X)  in  developing  a  mine 
upon  it.  But  if  he  Is  a  wealthy  man  he  may 
become  entitled  to  a  Crown  grant  upon  pay- 
ment of  $500  to  the  Government  in  lieu  of 
any  expenditure  upon  the  claim 

Then  Mr.  R^ithbone  assumes  that  there  are 
no  working  conditions  attached  to  the  hold- 
ing of  mineral  land  in  Ontiirio.  "  This  is  the 
case  in  British  Columbia,"  he  says,  "but  in 
Ontario,  after  making  a  costly  survey,  large 
blocks  of  claims  are  lield  by  the  payment  of 
a  small  sum  and  no  work  is  necessarily  done, 
so  that  prospecting  work  is  in  a  very  back- 
ward condition."  Evidently  he  has  not  taken 
the  trouble  to  know  what  the  Ontario  law  is. 
Section  34  of  the  Mines  Act  recjuires  that 
during  the  seven  years  immediately  following 
the  issue  of  the  patent  the  grantee  of  a  min- 
ing location  shall  expend  in  actual  mining 
operations,  exclusive  of  all  houses,  roads  and 
other  like  improvements,  a  sum  not  less  than 
at  the  rate  of  $1  })er  acre  during  the  first  two 
years,  and  of  $1  per  acre  during  each  remain- 
ing year  of  the  seven  years,  computed  at  the 
rate  of  $2  per  man  per  day  ;  and  in  default 
of  such  expenditure  in  any  year  all  his  rights 
to  tlie  location  revert  to  the  Crown.  Work- 
ing conditions  were  provided  for  in  the  Act 
of  1891  at  a  rate  of  $5  per  acre  on  every  loca- 
tion of  160  acres  or  less,  to  be  expended 
during  the  seven  years  immediately  following 
the  issue  of  the  patent,  and  these  ct)nditions 
must  be  carried  out  during  the  present  year 
on  lands  granted  in  1891  if  for  any  cause  the 
work  has  not  already  been  done.  The  amend- 
ment made  to  the  Mines  Act  last  year  re- 
quires a  larger  expenditure  for  mining  oper- 
ations, and  a  fixed  amount  annually  after 
the  first  year,  amounting  in  all  to  SO  per  acre 
in  the  seven  years,  being  $240  on  40  acres, 
which  is  the  smallest  area  that  can  be  taken 
up  as  a  mining  location.  And  it  may  be 
stated  that  a  larger  area  of  mining  lands  was 
granted  in  the  Province  last  year  than  in  the 
preceding  five  years,  although  the  amended 


Act  provides  that  no  man  can  take  up  more 
than  320  acres  within  a  radius  of  J  5  miles  in 
any  i)ne  district  or  county.  As  a  matter  of 
fact  the  average  area  t)f  all  muiing  local ioUM 
.sold  and  leased  in  th«'  past  seven  yeare  htm 
been  only  103  acres  ;  and  so  there  i>*  no 
ground  for  the  sweeping  statement  tliat  large 
blocks  are  held  by  the  payment  of  a  small 
sum  and  no  work  done. 

But  under  the  provisi»ms  <»f  the  Ontario 
Mines  Act  for  the  staking  out  of  nn'ning 
claims,  which  are  in  force  over  an  area  of 
6,000  s(|uare  miles  in  the  Michipicoton  Min- 
ing Division,  the  working  conditions  jire  more 
exactnig  than  in  British  Columbia.  There 
every  licensee  who  has  striked  out  a  claim  is 
required  to  put  upon  it  five  months  of  actual 
mining  work  in  each  year.  Before  he  can 
apply  for  a  patent  he  must  show  that  on  a 
claim  of  15  chains  s(|uare,  or  22  J  acres,  he 
has  expended  10  months  of  one  man's  lalnu*, 
which  at  $2  per  day  is  S520  ;  and  if  the 
claim  is  20  chains  s<piare,  or  40  acres,  he  nnist 
show  that  he  has  expended  15  mtmtha  of  one 
man's  labor,  or  8780.  The  Ontario  law  also 
requires  that  claims  be  staked  out  with  astro- 
nomical boundary  lines  of  north  and  .south, 
and  east  and  west,  thus  lessening  the 
chance  <  f  disputes  between  -.djacent  claim 
holders. 

Leaving  tlie  subject  of  mining  laws,  Mr. 
Rathbone  has  much  to  say  in  praise  of  the 
method  of  mineml  statistics  in  operation  in 
the  Transvaal,  where  lie  seems  to  have  lieen 
employed  under  President  Kruger,  and  he 
makes  the  following  statement  on  the  ineffici- 
ency of  the  method  in  operation  heie(the 
italics  being  his  own)  :  '*  In  order  to 
illustrate  the  injury  which  may  be  done 
to  a  mining  community,  and  indeed  to  the 
Stiite  at  large,  through  the  nonenjorce- 
metit  of  statiiftical  infonnatioii  by  the  Govern- 
ment from  mine  owners,  1  may  here  stat« 
that  at  the  present  time  the  largest  gold- 
producing  mine  in  the  Province  of  Ontario, 
being  a  [)rivate  venture,  does  not  make  any 
public  returns  of  its  gold  prtxluction,  n<»r  in- 
deed is  it  po.ssible  to  obtain  any  statistical 
information  as  to  what  the  undertaking  is  ; 
so  that  what  might  have  acted  as  a  valuable 
object  lesson  in  connection  with  the  mining 
in  that  district  is  entirely  lost  to  the   whole 
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community."  This  can  only  refer  to  the 
Sulfcann  mine,  the  owner  of  wliich  is  Mr. 
John  F.  Culdwell.  The  provisions  of  tlie 
Mines  Act  do  not  distinj^uisli  between  private 
ventures  and  company  ventures  in  thefurnish- 
inff  of  statistical  information.  The  owner  or 
agent  of  every  mine  is  required  to  send  to 
the  Bureau  of  Mines  on  or  before  the  15th 
of  January,  a  correct  return  for  the  year 
ending  the  preceding  31st  day  of  December 
of  the  men  employed  at  his  mine  and  works, 
the  average  rate  of  wages  paid  to  them  and 
the  total  amount  paid  during  the  year,  to- 
gether with  the  quantity  of  the  mineral  which 
has  been  sold,  treated  or  u'^ed  duri'-  g  the 
year,  and  the  value  or  estimated  value  there- 
of. And  in  addition  the  owner  or  agent  of 
every  metalliferous  mine  may  be  required  to 
make  similar  returns  at  the  end  of  each  mon*^h 
or  quarter  in  order  that  the  same  may  be 
tabulated  for  publication.  Now,  Mr.  Caldwell 
has  never  refused  to  supply  such  information 
to  the  Bureau.  The  statistics  of  his  mine  have 
been  furnished  regularly  every  year  with  as 
much  promptness  as  those  of  any  mine 
in  the  Province,  and  no  statement  of  the 
gold  product  of  the  Province  has  been 
published  since  the  mill  of  the  Sultana  mine 
was  started  live  years  ago  which  did  not  con- 
tain the  statistics  of  that  mine.  It  is  true 
that  they  have  not  been  published  separately, 
but  neither  have  those  of  any  other  mine  or 
works  in  the  Province.  The  time  for  that 
has  not  come  yet. 

One  other  statemen  t  made  in  Mr.  Rathbone's 
paper  is  that  ' '  The  Dominion  Government 
should  in  any  case  have  a  separate  office  to 
collect  all  the  mineral  statistics  from  the 
various  Provinces  in  one  statement,  as  under 
the  present  arrangement  it  is  difficult  to  as- 
certain what  the  total  annual  production  of 
gold  and  other  minerals  amounts  to. "  This 
is  in  connection  with  a  reference  to  the  work 
of  the  British  Columbia  and  Ontario  Bureaus, 
and  an  ill-concea'ed  sneer  at  the  latter.  Mr. 
Rathbone  apparently  does  not  know  that  the 
Dominion  Government  already  has  an  office 
for  the  collection   of  mineral  statistics  from 


all  the  Provinces,  although  that  office  was 
established  by  the  Geological  Survey  twelve 
years  ago  and  has  published  statistical  reports 
of  the  mineral  production  of  the  Dominion 
every  year  since. 

As  already  intimated,  Mr.  Rathbone  made 
a  visit  to  Canada  last  year,  and  in  the  month 
of  June  he  was  present  and  spoke  at  a  Mining 
Convention  at  Rat  Portage.  Although  he 
had  then  been  in  the  district  but  two  or 
three  days,  he  condemned  the  Governments 
of  Canada  and  Ontario  because  they  had  done 
nothing  for  the  miner,  he  condemned  the 
mining  laws  of  Ontario  and  its  system  of 
mineral  statistics,  he  condemned  the  Sultana 
mine  and  its  management  although  he  had 
only  seen  it  for  half  an  hour  along  with  a 
crowd  of  a  hundred  or  more  other  people  and 
wa?  not  allowed  to  descend  the  shaft,  he  ( on- 
demned  the  timber  of  the  country  as  material 
for  fuel,  he  condemned  everything  but  the 
water.  The  writer  of  this  note  was  present 
on  that  occasion,  and  being  invited  to  speak 
he  replied  to  Mr.  Rathbone  ;  but  the  paper 
read  before  the  Royal  Colonial  Institute  in 
January  shows  that  Mr.  Rathbone  did  not 
profit  by  what  he  heard  in  June. 

It  has  never  been  the  practice  of  this  Bureau 
to  notice  the  comments  or  criticism  of  men, 
either  upon  its  own  management,  or  upon  the 
mining  laws  of  the  Province,  or  upon  the 
value  of  our  mineral  resources  ;  and  adverse 
comments  have  sometimes  been  made  by  men 
upon  one  ground  or  another  which  were  not 
always  considerate  or  fair.  This  recent  in- 
stance however  appears  to  justify  a  departure 
from  the  rule  hitherto  observed,  not  because 
any  importance  is  attached  to  Mr.  Rathbone 
or  the  many  titles  appended  to  his  name,  but 
because  of  the  place  in  which  the  paper  was 
read  and  of  the  distinguished  men  who  were 
present  to  hear  it.  A  man  who  is  either  not 
an  honest  critic,  or  who  will  not  qualify  him- 
self by  information  to  express  an  intelligent 
criticism,  no  matter  what  his  professions  or 
attainments  may  be,  is  not  one  to  be  depended 
on  as  counsellor  or  guide  in  the  business 
affairs  of  men.  A.  B. 
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iVlininCr    Companies  purposes.      in  the  list    whicli   ftillDWsaie   tlie 

ONE    of    the    striking    evidences    of    the  ^'f»»»P'"ii»'8    to    which    chartei-s    have    been 

interest  shown   in    mining   enterprise  gi'anted  in  Ontario  for  the  last  thirty  years, 

in    Ontario    is    tlie    number    of    com-  with  the  dates  of  tlieir  incorpomtion  and  the 

panies  that  are  being  organized   for  mining  amounts  t>f  their  i»uthori7A'd  capitiil. 

Mining  Companies  Incorporated  since  1867 

Name  of  Company.  Date  c 

The  Anglo-Saxon  Gold  M ining  Company March 

The  Angus  Isleta  Silver  Mining  Company . .    .  Sept. 

The  Artikameg  Prospecting,  Mining  and  Lumbering  Company.  July 

The  Arthur  Mining  Company  of  Ontario Feb. 

The  Alpha  Oil,  Gas  and  Mining  Company  of  Ontario,  Limited.  Aug. 

The  Algoma  Mineral  Land  Company,  Limited   I)f  c. 

,      The  Algoma  Gold  Mining  and  Reduction  Company,  Lim'ted    .  June 

The  Algoma  Copper  Mining  Company,  Limited March   31,  1896 

The  Algoma  Coal  Mining  Company,  Limited Dec. 

The  Atlas   Gold    Mining   and    Development   Company  of   Rat 

Port»ge,  Limited I  an. 

The  AttercliflFe  Station  Natural  Gas  Company,  Limited March 

The  Anglo-Ontario  Exploration  and  Gold  Mining  Company, 

Limited    March 

The  Ambrose  Mine  and  Development  Company,  Limited    March   19,  189 

The  Algonquin    Gold    Mining    and    Development    Company, 

Limited      March 

The  Assaying  and  Smelting  Company  of  Ontario,  Limited    ,    . .  Ai>ril 
The  Aurora  Mining  and   Development  Company  of  Ontario, 

Limited    April 

The  AD2  Gold  Mining  Company  of  Ontario,  Limited Aug. 

The  Atkinson  Marble  and  Granite  Company  of  Simcoe,  Limited  Oct. 

The  Beaver  Mining  and  Milling  Company  of  Ontario Nov. 

The  Bedford  Mining  Company      ...    Sept. 

The  Bancroft  Iron  Company,  Limited Sept. 

The  Belmont  Bessemer  Ore  Company,  Limited April 

The  Bonanza  Nickel  Mining  Company  of  Sudbury,  Lim-ted  . . .   May 
The  Badger  Silver  Mining  Company  of  Gillies,  Ontario, Limited  June 

The  Bullion  Mining  Company  of  Ontario,  Limited Feb. 

The  Bath  Island  Mining  Company,  Limited Mar 

The  Black  Sturgeon  Mining  Oompany  of  Ontario,  Limited Mar. 

The  Bald  Indian  Bay  Mining  and  Investment  Company,  Limited  Feb. 

The  Burley  Gold  Mining  Company  of  Ottawa,  Limited Feb. 

The  Bi-Metftllic  Mining  and  Development  Comi)any  of  Ontario  April 
The  Bannockburn  Gold  Mining  Company,  Limited April 

The  Canadian  Mineral  Company May 

The  Canada  Silver  Mining  Company May 

The  Canada  First  Silver  Mining  Company  (Name  since  changed 

to  The  Native  7  Silver  Mining  Co) Oct. 

The  Calabogie  Mining  Company,  Limited May 

The  Coe  Hill  Mining  Company   May 

The  Ceveland  Mining  Company  of  Ontario    Dtc. 
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Name  of  Company.  Date  of  Charter .         Capital. 

The  CroBs  Lake  Silver  M ining  Company,  Limitt d    Mar.      29,  1892  .       S     50,000 

The  Commercial  Mining  Company  of  Algoma,  Limited April     22,  1892. .  100,000 

The  Crescent  Nickel  Mining  Company  of  Algoma,  Limited Oct.  7,  1892. .  2CO,000 

The  Creighton  Gold  Mining  Company,  Limited Nov.      16,  1892 . .        1,0C0,000 

The  Crystal  Gold  Mining  Company  of  Rathbun,  Limited Nov.        1,  1894   .        1,000,000 

The  Canonto  Mica  and  Mineral  Company,  Limited Oct.       10,  1895 . .  22,000 

The  Credit  Forks  Mining  and  Manufacturing  Company Feb.       14,  1896. .  200,000 

The  Canadian  Gold  Fields  Company,   Limited  (an  Imperial 

Company  Licensed) Dec.       24,1896..        2,000,000 

The   Citizens  Gold   and  Coal   Mining   Company   of  Sudbury, 

Limited   April 

The  Coronado  Gold  Mining  Company  of  Rat  Portage,  Limited.  Mar. 

Th6  Central  Ontario  Mining  Company,  Limited  Mar. 

The  Cronsted  Mining  Company  of  Algoma,  Limited  Feb. 

The  Comstock  Gold  Mining  and    Development   Company  of 

Ontario,  Limited    Mar. 

The  Czar  Geld  Mining  Company  of  Ontario,  Limited Mar. 

The  Climax  Gold  Mine  Company  of  Ontario,  Limited Mar. 

The  Consolidated  Gold  Fields  Development  Company  of  Ontario, 

Limited May 

The  Canesda  Mineral  Water  Company  of  Toronto,  Limited. . . .  June 

The  Combined  Gold  Mines  Company  of  Ontario,  Limited June 

The  Cameron  Islands    Mining  and    Development    Company, 

Limited Nov. 

The  Chippew^a  Gold  Mining  Company  of  Ontario,  Limited ....     Sept. 

The  Desert  Lake  Iron  Company June      30,1881 

The  Denison  Mining  Company  of  Ontario,  Limited Sept. 

The  Drury  Nickel  Company,  Limited  Jan. 

The  Delaware  and  Mount  Brydges  Oil  and  Gas  Company, 

Limited    Mar. 

The    Diamond    Jubilee    Mineral    Development    Company    of 

Ontario,  Limited May      12,  1897 

The  Detroit  and    Hastings    Mining  and    Milling    Company, 

Limited Nov . 

The  Diamond  Park    Mineral   Water   Company  of   Arnprior, 

Limited    Nov. 

The  Enterprise  Mining  Company  of  Black  Bay,  Lake  Superior.  May 

The  Erie  Mining  Company  of  Ontario Jan. 

The  Elgin  Silver  Mining  Company,  Limited May 

The  Electro-Mercurial  Amalgamator  and  Mining  Company  of 

Ontario,  Limited July 

The  Eagle  Nest  Gold  Mining  Company  of  Ontario,  Limited  . . .   Aug. 

The  Empress  Gold  Mining  Company  of  Ontario,  Limited Feb. 

The  Equitable  Mining  and  Development  Company  of  Ontario, 

Limited    Mar. 

The  Eastern  Mining  Syndicate  of  Ontario,  Limited   Feb. 

The  Economic  Gold  and  Nickel  Pyritic  Smelting  Company  of 

Sudbury,  Limited   April 

The  Eastern  Townships  Mining  and  Development  Company  of 

Ontario,  Limited June 

The  Eureka  Mining  Company  of  Thes'alon,  Limited July 

The  Elginfield  Oil  and  Gas  Developing  Company  of  Dutton, 

Limited   May        5,1897..  49,000 

The  Foxton  Phosphate  Mining  Company  and  Imperial  Com- 
pany, Licensed Sept.  7,  1890. .  60,000 

The  Fairbanks  Consolidated  Mining  Company,  Limited June  26,  1890.  .  500,000 

The  Foley  Mines  Company  of  Ontario,  Limited    Nov.  25,  1896 . .  1 ,000,000 


18,  1897.. 

1,000,000 

3,  1897.. 

40,000 

1,  1897.. 

49,000 

24,  1897.. 

450,000 

15,  1897. 

600,000 

2\  1897.. 

1,000,000 

23,  1897.. 

1,000,000 

5,  1897.. 

2,000,000 

1,  1897.. 

2,000 

21,1897.. 

J,  000, 000 

10,  1897.. 

250,000 

25,  1897.. 

1,000,000 

30,  1881.. 

250,000 

8,  1888.. 

250,000 

6,  1892. . 

500,000 

23,  1897.. 

10,000 

12,  1897. 

2,000,000 

3,1897.. 

2,000,000 

27,  1897.. 

20,000 

27,  1877.. 

300,000 

9,  1880.. 

30,000 

9,  1882.. 

50,000 

22,  1890.. 

100,000 

3,  1892.. 

200,000 

7,  1896.. 

100,000 

10,  1897.. 

1,000,000 

17,  1897.. 

1,000,000 

14,  1897.. 

300,000 

23,  1897.. 

500,000 

8,1897.. 

199,000 

Chi 

arter. 

CapiUl. 

20, 

1897.. 

$      40.000 

7, 

181)7.. 

1,000,000 

12. 

1883.. 

100.000 

IH. 

18G8.. 

20.000 

IG. 

1882.. 

.iOO.OOO 

27, 

1881)    . 

300.000 

25, 

1890.. 

100.000 

2. 

189C.. 

476,000 

24, 

189«.. 

1,000,000 

^, 

1897. 

•200,000 

20. 

1897.. 

600,000 

27, 

1897.. 

2.000,000 

12, 

lJ-97  . 

600,000 

7,  1897.. 

f.00,000 

30,  1897.. 

7r>o,ooo 

17,  1897.. 

1, too,  000 

Part  I  Mining  Companies 

Name  of  Company.  Date  c 

The  Fort  Frances  Mining  Company,  Limited    May 

The  Folger  Hammond  Mines  Company,   Limited Oct. 

The  Furnace  Falls  Iron  Co Sept. 

The  Galway  Mining  Company July 

Thfc  Gladstone  and  SulphuretGold  Mining  Company  of  On'  •• 

Limited   teb. 

The  Gould  Lake  Mining  Company,  Limited Nov. 

The  Gravel  Bay  Mining  Company  of  Ontarii).  Limited Jan. 

The  Gold  Rock  Mining  and  Smelting  Company  of  Algoma  and 

Nipissing,  Limited Jan.       23,1896.  100,000 

The  Great   Northern   Mining    Exploration   and    Development 

Corporation  of  Ontario,  Limited   Dec. 

The  Golden  Fissure  Mining  Company  of   Ontario,  Limited  . . .    Dec. 

The  Grimsby  Gold  Mining  Company,  Limited Jan. 

The  Golden  Goblin  Mining  Company  of  Ontario,  Limited Jan. 

The  Gold   Hills   Exploration  and    Development    Company    of 

Toronto,  Limited Jar. 

The  Gagntj  Island  Gold  Mine  Company  of  Ottawa,  Limited    . .   Feb. 
The  Golden  Gate  Mining  and  Development  Company  of  Rainy 

River,  Limited March  10,  1897 . .  300,000 

The  G<  Id   Brick  Mining  and   Development  Company  of   Saw 

Bill  Lake,  Limited April 

The  Golden  Island  Mining  Company  of  Rainy  River,  Limit  d.  Ai)ril 
The  Gold  Cliff  Mining  and  Development  Company,  Limited.  . .  April 
The  Golden  Star  Mining  and  Exploration  Company  of  Ontario, 

Limited .' May      26.  1897  l.COO.COO 

The  Gold  (Quartz  Free  Milling,  Mining  and  Development  Com- 
pany of  Ontario,  Limited June 

The  Golden  Prince  Mining  and   Development    Company    of 

Algoma,  Limited May 

The  Gold  Hum  Mining  Company  of  Lennox  and  Addington, 

Limited May 

The  Gold  3n  Crow  n  Mining  Company  of  Ontario,  Limited June 

The  Gold  Kmg  Mining  Company  of  Toronto,  Limited July 

The  Great  Granite  Gold  Mining  and  Development  Company  of 

Ontario,  Limited  .. .      Aug.      12,1897..        5,000,000 

The  Gold  Creek  Mines  and  Exploration   Company  of  Ontario, 

Limited Aug.      19,1897..  500,000 

The  Garcia  Gold  Mining  Company  of  London,  Limited .   Oct.       20,  1897. .  50,000 

The  Gold  Fields  Company  of  Michipicoton,  Limited    Nov.      27,  1897 . .        1,000,000 

The  Grand  Calumet  Mining  Company  of  Ottawa,  Limited Dec.         1,1897..  475.000 

The  Highland  Mining  Company May      22,1875..  600.000 

The  Hastings  Iron  Company,  Limited Dec.         1,  1880. .  150,000 

The  Huronian  Mining  Company  of  Ontario    Feb.       20,1883..  100.000 

The  Heron  Bay  Mining  Company     July       19,1883..  200,000 

The  Haliburton  Mining  Company,  Limited    Sept.      17,  1890. .  100,000 

The  Homestake  Mining  Company  of  Algoma,  Limited April     23,  1892 . .  300,000 

The  Hastings  Mining  and  Reduction  Company,  Limited   Aug.        4,1892..  100,000 

The  Hamilton  Natural  Gas  and  Mifting  Company,  Limited Oct.       27,  1892. .  .50,000 

The  Heather  Bell  Gold  Mining  Company  of  Toronto,  Limited. .  Nov.        6.  1896. .        1,000,000 

The  Hammond  Gold  Reef  Mining  Company.  Limited March   17,  1897. .        1,000  000 

The  Hawk  Bay  Gold  Mining  Company,  Limited Jan.       29,1897..  150,000 

The  Hub  Gold  Mining  and  Development  Company  of  Ontario, 

Limited      April     17,1897..  600.000 

The  Hamilton  Iron  Mining  Company,  Limited May       12,  1897   .  90,000 

The  Hastings  Silver-Lead  Mining  Company,  Limited Aug.      12.  1897. .  50,000 

The  Hiawatha  Gold  Mining  and  Milling  Company  of  Ontario, 

Limited Aug.      12,1897..  500,000 


11, 

1897 . . 

2,000,000 

5, 

1897.. 

750,000 

20, 

1897.. 

45,000 

23, 

1897.. 

9.i0,000 

7, 

1897.. 

2,000,000 
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Name  of  Company.  Date  ol 

The  International  Silver  Mining  Company  of  Ontario June 

The  Imperial  Land  and  Mining  Syndicate  of  Algoma,  Limited.  May 

The  Inter-Ocean  Mining  and  Prospecting  Company  of  Toronto, 

Limited       'Tan. 

The  Industrial  Mining,  Development  and  Investment  Company 

of  Toronto,  Limited March 

The  Indian  Chief  Gold  Mining  and   Development  Company  of 

Ontario,  Limited Apjil 

The  Investors  Mining  and   Development  Company  of  Toronto, 

Limited    April 

The  Intercolonial  Deep  Well  Boring  and  Manufacturing  Com- 
pany of  Petrolrta,  Limited    ...     Aug. 

The  Jackfish  Lake  Mining  Company May 

The  Jackfish  Bay  Syndicate  Mining  Company,  Limited    April 

The  John  Dwyer  Go'd  Mining  Company  of  Toronto,  Limited. .   July 

The  Kashabovi^ie  Mining  Company April 

The  Kingston  and  Pembroke  Iron  Mining  Company,    May 

The  Kaladar  Mining  Company,  Limited Sept. 

The  Kingston  Phosphate  Company,  Limited  (An  Imperial  Com- 
pany authorized  1 3  do  business  in  O  atari  >) March   12,1890..  25,000 

The  Keewatin   Gold  Mining,  Prospecting    and   Development 

Company,  Limited Api  jl 

The  Kabaskong  Gold  Mining  Company  of  Ontario,  Limited. . .  April 

The  Kobold  GoM  Mining  Company  of  Ottawa,  Limited Nov. 

The    Khnck    Brick    and    Stone    Slab    Company  of   Toronto, 

Limited   Dec. 

The   Klondike    and    North- West  Mining  Corporation   of  St. 

Thomap,  Limited     Dec. 
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24,  1875.. 

^2,000,f>00 

9,  1888.. 

200.030 

20,  1897.. 

1,000,000 

17,  1897.. 

150,000 

14,  1897.. 

1,000,000 

28,  1897.. 

1  0.0,000 

12,  1897.. 

150,000 

22,1875.. 

6CO,000 

2.%  1897.. 

99.000 

23,  1897.. 

450,000 

12,  1876.. 

^0\000 

11,  1887.. 

5,000,000 

1,  1890.. 

120,000 

7,  1897.. 

750,000 

21,  1897.. 

500,000 

12,  1897.. 

500,000 

6,  1897.. 

75,030 

15,  1897,. 

475,000 

4,  1875.. 

400,000 

15,  1882.. 

500,000 

9,  1882... 

24,  1885.. 

600,000 

10,  1890.. 

100,000 

The  Lake  Superior  Silver  and  Gold  Mill  Reducmg  Works  and 

Mining  Company  of  Thunder  Bay June 

The  La vant  Mining  Company,  Ontario    April 

The  Lake  Superior  Native  Copper  Company,  Limited  (Licensed)  S-pt. 
The  Lake  Superior  Copper  Company,   Limited,  formerly  lake 

Superior  Native  Copper  Company June 

The  Lake  Superior  Mining  Company   Limited  (An  Imperial 

Co'y  authorized  to  do  business  in  Ontario)   Feb. 

The  Lake  of  the  Woods  Gold  and  Silver  Reduction  Company, 

Limited April    16,1890..  SOO.COO 

The  Low  Phosphorus  Ore    Properties  Company  of    Ontario, 

Limited Oct. 

The  Ledyard  Gold  Mines  Company,  Limited Mar. 

The  Lake  Opinicon  Phosphate  Company,  Limited Sept. 

The  Lake  Harold  Gold  Mines  Company,  Limited June 

The  Lake  Harold  Gold  Mines  Company,  Limited Dec. 

The  Lakeside  Gold  Mining  Company  of  Rat  Portage,  Limited.  Jan. 

The  Leap  Year  Consolidated  Gold  Mining  Company,  Limited .  Jan. 

The  La  Reine  Gold  Mining  Company  of  Ontario,  Limited   April 

The  Lake  Medad  Portland  Cement  Company,  Limited April 

The  London  Oil  Company,  Limited  Sept. 

The  Mississippi  Mining  Company Aug.  4,  1880..  200,000 

The  Michipicoton  Native  Copper  Company,  Limited  ( A  licensed 

Imperial  Co) Sept.  14,  1882. .  500,000 

The  Michipicoton  Copper  Company   (previously  Michipicoton 

Native  Coppar  Co) Nov.  30,  1883 

The  Marmora  Gold  and  Iron  Mining  Company Nov.  29,1882..  .     500,000 

The  Maple  Leaf  Gold  Mining  Comi)any  of  Ontario,  Limited , . .  May  1,  1889. .  20  000 


20, 

1892.. 

350,000 

7, 

1894.. 

1,000,000 

15, 

1894.. 

15.f00 

12, 

1896  . 

150,000 

9, 

1896.. 

1,000,000 

6. 

1897.. 

750,000 

27, 

1897 . . 

1,000,000 

12, 

1897.. 

1,000,000 

12, 

1897.. 

150,000 

2, 

1897.. 

3,000 

Part  I  Mining  Companies  ii 

Name  of  Company.  Date  of  Charter.        Capital. 

The  Mattawan  Iron  Mining  Company,  Limited July      21.   1891..       $   100,000 

The  Marmora  Reduction  Comi>iny May      30,  1894   .  24,000 

The  Mikado   Gold   Mining  Company,    Limited  (  \n    Imperial 

Company,  Licensed) Nov.        6,  1890..  225,000 

The   Miasiflsaga   River   Gold    Mining    Company   of     Ontario, 

Limitel Jan. 

The  Magatherium  Gold  Mining  ComjJiny  of  Jackfish,  Limited  .   April 
The    Minerals    Exploration    and    Develoi)ment    C<»mpany    of 

Ontario April 

The  Mandarin  Gold  Mining  Company  of  Ontnrio,  Limited....    Ai)ril 

The  Mica  and  Mining  Comi>any  of  Ontario,  Limited April 

The  Mines  Selection  Company  of  Toronto,  Limited May 

The   Mineral   King   Mining    and    Development    Company    of 

Ontario,  Limited May 

The  Mohawk  Mining  Company  of  Rat  Portage.  Limited     April 

The  Manitou  Gold  Mining  Company,  Limited May 

The  Mines  Investment  Association  of  Ontario,  Limited June 

The  Methuen  Mining  Company,  Limited June 

The  Mine  Centre  Development  Company,  Limited Aug. 

The  McNab  Iron  Company May 

The  McGown  Gold  Mining  Company  of  Parry  Sound.  Limited.   April 
The  Mcintosh  Granite  and  Marble  Company,  Limited April 

The   Native   7   Silver   Mining   Compiny   (previously     Canada 

First  Silver  Mining  Company Oct. 

The  Neebish  Mining  Company May 

The  North  Lake  Mineral  Land  Company  of  Ontario,  Limited  .  Dec. 
The    North    American    Chemical   Mining  and  Manufacturing 

Company  of  Ontario  (changed   to    Owen   Sound   Portland 

Cement  Co.,  Limited April     16,  1888. .  100,000 

The    North    Shore    Nickel    and     Copper    Mining    Company, 

Limited April 

The  Nickel  Belt  Mining  Company  of  Graham,  Limited Dec. 

The  Neepawa  Gold  Mining  Company  of  Ontario,  Limited Feb. 

The  Nugget  Gold  Mining  Company  of  Rat  Portage,  Limited  . .  Feb. 
The  Nan  Ki  Poo  Gold  Mining  Company  of  Ottawa,  Limited. . .  Feb. 
The  New  Ontario  Mining  and  Development  Company,  Limited  May 
The  North  Star  Mining  and  Development  Company  of  Toronto, 

Limited April 


13, 

1897.. 

490,000 

7, 

1897.. 

100.000 

2 

18H7.. 

2,000.000 

14, 

1897.. 

300.000 

28, 

1897.. 

7.\000 

2(5, 

1H97.. 

200,000 

26, 

1897.. 

77,000 

21, 

1H97.. 

49^,000 

12. 

1897.. 

1,000,000 

1, 

1897.. 

100,000 

1. 

1H97.. 

450,000 

27, 

1897 . . 

50,000 

15, 

1897.. 

50,000 

7, 

1897.. 

1,000.000 

21, 

1897.. 

48.000 

27, 

1875.. 

500.000 

22, 

1875.. 

600,000 

19, 

1888.. 

168,000 

7, 

1891.. 

500,000 

16. 

1891.. 

75.000 

3, 

1897.. 

1,000,000 

12, 

1897.. 

50,000 

17. 

1897.. 

1.000,000 

12, 

1897.. 

50.000 

21, 

1897.. 

5,000,000 

28, 

1875.. 

50,000 

18, 

1883.. 

20.000 

3, 

1888.. 

50,000 

5, 

1891.. 

150,000 

7, 

1891.. 

500,000 

29, 

1892.. 

300,000 

30, 

1896.. 

50,000 

The  Ontario  Mining  and  Manufacturing  Company,  Limited  . . .   Dec. 
The  Ontario  Joint  Stock  Phosphate  Mining  Company,  Limited  April 

The  Opinicon  Mining  Company July 

The  Ogema  Mining  and  Smelting  Company  of  Thunder  Bay, 

Limited Feb. 

The  Ontario  Nickel  Mountain  Mining  Company,  Limited   May 

The  Ontario  Silver  and  Antimony  Mining  Company Dec. 

The  Ontario  Mines  Development  Company,  Limited Oct. 

The  Ontario  Gold  Fields  Mining  and  Development  Company, 

Limited Jan.        6,  1897..        2,500.00C 

The    Original  Swede   Boys'  Prospecting  Company  of  Rainy 

River,  Limited Mar. 

The  Ottawa  Gold  Milling  and  Mining  Company,  Limited A])ril 

The    Ontario    Reefs    Mining    and     Development     Company, 

Limited April 

The  Ontario  Prospectors'  Mining  and  Development  Company, 

Limited April 

The  Oriole  Cold  Company  of  Wabigoon  and  Saw  Bill   Lake^, 

Limited   July 


10, 

1897.. 

90.000 

9. 

1897.. 

1,COO,000 

17, 

1897.. 

5,000,000 

21, 

1897.. 

1,000.000 

21, 

1897.. 

24,000 
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Name  of  Company.                                             Date  of  Charter.  Capital. 
The    Ontario     Lithographic    Stone    and     Mining    Company, 

Limited   Nov.  10.1897..  $250,000 

The  Otisse  Gold  Mining  Company  of  Schreiber,  Limited Dec.  6,  1897. .  1,000,000 

The  Percy  Mining  Company Mar.  13,1888..  30,000 

The  Providence '( 'Mining  Company  of  Norland,  Limited  . .   May  2,1895..  40,000 

The  Princess  Gold  Mining  Company  of  Ontario,  Limited   ....   Oct.  21,  1896. .  500,000 

The  Preston  Gold  Mining  Company  of  Seine  River,  Limited...  Nov.  4,  1896..  50,000 
The  Pipestone  Gold  Mining  Company,  Limited  (an  Imperial 

Co.,  Licensed)   \ug.  6,1896..  500,000 

The  Premier  Gold  Mining  Company  of  Ontario,  Limited    Mar.  10,1897.-  495,000 

The    Plutus   Gold    Mining   Company    of    Sault    Ste.    Marie, 

Limited   Feb.  5,  1897..  1,000,COO 

The  Palmita  Mining  and  Development  Company  of  London, 

Limited   Jpe  23,1897..  1,000,000 

The  Peninsular  Mining  and  Development  Company  of  Ontario, 

Limited June  23,  1897..  900,000 

The  Producers'  Oil,  Gas  and  Mining  Company  of  Welland, 

Limited  Dec  18,  1897..  10,000 

The  Queen  Bee  Gold  Mining  Company  of  Ottawa,  Limited. . . .  Feb.  15,  1897. .  1,000,000- 
The  Queen  of  the  Lakes  Gold  Mining  and  Development  Com- 
pany of  Ontario,  l^imited Mar.  23,  1897. .  1,000,000 

The  Queenston  Quarry  Company,  Limited A  pril  17,  1897 . .  50,000 

The  Roberts  Iron  Company,  Limited,  Ontario Dec.  3,  1880. .  100,000 

The  Rabbit  Mountain  Mining  Company  of  Ontario,  Limited  . .  Nov.  5,  1897. .  2,000,000 

The  Rainy  River  Mining  Company,  Limited Nov.  4,  1896. .  1,000,000 

The  Rupert  Mining  Company  of  Ontario,  Limited Feb.  5,1897..  200,000 

The  Rand  Gold  Mining  Company  of  Wabigoon,  Limited May  5,  1897. .  1,000,000 

The  Railroaders'  Gold  Mining  Company  of  Ontario,  Limited  . .  Sept.  2,  1897. .  500,000 

The  Superior  Silver  Mining  and  Land  Company Feb.  2,  1871 . .  40,000 

The  Shaftesbury  Gold  Mining  Company  of  Lake  Shebandowan  Oct.  21,  1873. .  50,000 

The  Shebandowan  Mining  Company Mar.  25,  1875 . .  1,000,000 

The  Silver  Lake  Mining  Company Dec.  31,  1875  .  1,200,000 

The  Snowdon  Iron  Mining  and  Blast  Furnace  Company Mar.  22,  1879 . .  100,000 

The  San  Augustin  Mining  Company  of  Toronto,  Limited   May  7,  1884. .  1,250,000 

The  Storrington  Mining  Company Sept.  16,  1886 . .  30,000 

The  Sudbury  Mining  Company,  Limited Dec.  28,  1888 . .  100,000 

The  Sydenham  Mica  and  Mining  Company,  Limited May  10,  1889 . .  250,000 

The  Stirling  Phosphate  and  Mining  Company  of  Kingston Jan.  4,  1890. .  50,000 

The  Sault  Ste.  Marie  North  Shore  Mining  Company,  Limited. .  Feb.  13,  1890. .  200,000 

The  Silver  Centre  Mining  Company  of  Ontario,  Limited June  20,  1890  .  300,000 

The  Standard  Asbestos  Company  of  Ontario   Nov.  12,  1890  .  100,000 

The  Sudbury  Nickel  Company,  Limited May  29,  1891 . .  50,000 

The  Sault  Ste.  Marie  Nickel  Mining  and  Agency  Company Oct.  15,  1891. .  45,000 

The  Straight  Lake  Nickel  Mining  Company,  Limited Nov.  11,  1891..  300,000 

The  Sudbury  Customs  Smelting  Company,  Limited March   15,  1892. .  75,000 

The  Spanish  River  Talc  and  Nickel  Mining  Company  of  Algoma, 

Limited  Dec.  20,  1894. .  96,000 

The  Saw  Bill  Lake  Gold  Mining  Company,  Limited  May  26,  1896. .  100,000 

The  Seine  Manitou  Gold  Mining  Company,  Limited Sept.  9,  1896. .  100, OOC 

The  Standard  Mining  and  Development  Company  of  Ontario, 

Limited   Dec.  24,  1896. .  500,000 

The  Sweden  Gold  Mine  Company  of  Ontario,  Limited Jan.  6,  1897. .  500,000 

The  Security  Gold  Mining  and  Development  Company  of  On- 
tario, Limited March     1,  1897. .  1,500,000 

The  Sovereign  Gold  Mining  and  Development  Corporation  of 

Ontario,  Limited Marcfi     3,1897..  2,500,000 


Part  1  Mining  Companies 

Name  of  Company.                                             Date  of  Charter.  Capital. 

The  Shoal  Lake  and  Seine  River  Mininjf  Company,  Limited   ..   April  7,1897..  $    OOO.OOO 

The  Scramble  Gold  Mining  Company  of  Ontario,  Limited Ap.-il  7,  1897. .  1.000.000 

The  Sylvan  Oil  Company  of  Ontario,  Limited   Tune  8,  1897 . .  350,000 

The  Soo  Minir^g  and  Exploring  Company  of  Algoma,  Limited.   June  23,  1897.  .  99,000 

The  Thunder  Bay  Silver  Mining  Company June  2,  ISfi.S . .  400,000 

The  Toronto  and  Whitby  Mining  Company   June  13,  1868, .  50.000 

The  Toronto  Gold  Mining  Company Oct.  30,  1873 . .  BOO  000 

The  Toronto  Mining  and  Exploring  Company,  Limited July  28,  1882  .  2,8H0 

The  Thunder  Bay  Land  and  Mining  Company   Dec.  11,1883..  40.000 

The  Thornbury  Oil  and  Mining  Company   ^ov.  12.  1886. .  30,000 

The  Toronto  Mining  Association,  Limited Jan.  21,  1891 . .  3,000 

The  Tach^  Gold  Mining  Company  of  Ontario,  Limited Nov.  3,  18^2. .  500.000 

The  Toronto  Nickel  Company,  Limited    Dec.  14,  1892 . .  300,000 

The  Trill  Mining  and  Manufacturing  Company,   Limited   July  7,  1896. .  1,000,000 

The  Temiscamingue  Lithographic  Stone  and  Mining  Company, 

Limited    Mar.  20,  1896. .  100,000 

The  Toronto-Tudor  Mining  Company,   Limited Jan.  20,1897..  1.000,000 

The  Thessalon  Gold  Mining  Company.  Limited March  3,  1897. .  800.000 

The  Toronto  and  Western  Mines  Development  Company,  Lim- 
ited         Jan.  13,1897..  50,000 

The  Union  Mining  Company  April  9,1868..  60,000 

The  Union  Jack  Gold  Mines  Company  of  Foley,  Ontario,  Lim- 
ited      Aug.  27,1897..  150.C00 

Th»  Victoria  Gold  Mining  Company  of  Toronto   Feb.  17,  1868. .  3,500 

•The  Victoria  Mining  Company,  Limited ..Oct.  6,1883..  500.000 

The  Vermilion  Mining  Company  of  Ontario Feb.  21,1888..  240,000 

The  Victoria  Mining  Company  of  Ontario,  Limited Dec.  2,  1896. .  450,000 

The  Wilbur  Mining  and  Manufacturing  Company   Aug.  28,  1882.  200,000 

The  Wahnapitae  Mining  Company ..   Oct.  3i,  1888..  30,000 

The  West  End  Mining  Company  of  Ontario,  Limited June  28,  1889. .  2,000. OjO 

The  Western  Ontario  Mining  Company,  Limited Nov.  18,  1896. .  1,000,003 

The  Wabigoon  Free  Milling  Gold  Mining  Company,  Limited  ..   Feb.  17,  1897..  1,003,003 
The  Webwocd   General   Miaing  and  Development   Company, 

Limited   March  23,  1S97   .  490.030 

The  Willow  Creek  Gold  Mining  and  Development  Company  of 

Brantford.  Ontario,  Limited May 

The  Walpole  Ore  Company,  Limited Oct. 

The  Y.  One  Mining  Company Sept. 

The  Yum  Yum  Gold  Mining  Company  of  Ottawa,  Limited Dec. 

The  Yankee  Doodle  Mining  Company  of  Toronto,  Limited Sep. 

The  Yellow  Jacket  Gold  Mining  Company  of  Seine  River,  Lim- 
ited   Aug. 

The  Yukon  Mutual  Mining  and  Exploring  Company  of  Toron- 
to, Limited Oct. 

The  Yukon  Nugget  Gold  Mining  and  Exploration  Company  of 

Paris,  Limited   Dec. 

For  the  year    1896  the   total  numbtr   of      prior  to  April  l.'i  were  granted  under  the  pro- 
mining  companies  organized  in  the  Province       visions  of  The  Ontario  .Joint  Stoek  Companies' 
was  26,    and   the  total   amount   of       Act,  while  those  issued  from   that  date  were 

Comparison 

of  18%  and   their  authorized  capital  was  S15,-       granted    subject    to  the    jirovisions   of    The 

600,000.     In  1897  the  number  was       Ontario    Mining    Companies'  Incorporation 

136,   and  the  aggregate  of  their  authorized       Act,  with   powers   to  carry    "u    in    all    their 

capital    was   ^98,356,000.       Chaiters    issued       branches  the  operations  of  a  mining,  milling, 


6, 

1897.. 

99.000 

15. 

1897.. 

20,030 

27, 

1875.. 

1,000.000 

24, 

1896.. 

1,000.000 

22, 

1897.. 

45.000 

19. 

1897 . . 

90.000 

6. 

1897  . 

20,000 

15, 

1897.. 

2.^0.000 
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reduction  and  dovolopnient  company.  In 
addition  to  the  130  coiupaniew  incorporated 
under  the  Ontario  statute?,  four  companies 
formed  under  the  Imperial  Joint  Stock  Com- 
panies Acts  have  secured  licenses  under  the 
provisions  of  the  Act  for  the  Regulation  of 
Mining  Companies,  viz.;  The  Canada  Ven- 
ture Syndicate,  Limited  with  £20,000,  The 
Canadian  Pacific  Exploration,  Limited,  with 
£500,000,  The  Northwestern  Ontario  Explora- 
tion Company,  Limited,  with  £15,000,  and 
The  Ontario,  Limited,  with  £100,000.  This 
makes  a  total  of  140  companies,  with  an 
aggregate  authorized  capital  of  $101,531,000, 
nearly  all  of  which  have  been  incorporated 
with  the  object  of  engaging  in  the  mining 
business  in  Ontario.  It  is  not  likely  that  all 
of  them  will  engage  in  actual  work  ;  the 
records  of  the  last  thirty  years  in  Ontario 
show  that  many  companies  obtained  charters 
and  never  exercised  their  powers  in  a  prac- 
tical way.  But  with  the  opportunities  that 
are  presented  for  mining  enterprise  in  the 
northern  and  eastern  districts  of  the  Province, 
and  with  the  spirit  of  venture  that  has  seized 
hold  of  our  people,  the  influence  of  so  many 
new  corporations  must  be  noticeable  in  the 
progress  of  mining  development  during  the 
present  and  succeeding  years. 

Mining  Lands 

The  activity  which  began  to  be  shown  in 
applying  for  and  taking  up  mining  locations 
during  the  last  three  months  of  1896  was 
Increase  of  maintained  throughout  the  whole 
tfonstn  ^^  ^^^^  year.  Since  its  organization 
i^*7-  in  1891  the  Bureau  of  Mines  had 

administered  the  mineral  lands  in  the  sur- 
veyed portions  of  the  Province,  but  owing  to 
the  extension  of  its  work  in  other  directions 
it  became  necessary  last  year  to  transfer  the 
applications  for  these  lands  to  the  Sales 
Branch.  The  Surveys  Branch  was  also 
strengthened  by  the  employment  of  a  number 
of  extra  clerks  and  draughtsmen;  and  although 
some  relief  was  afforded  by  the  opening  of  an 
office  at  Rat  Portage,  where  applications'  from 
the  Lake  of  the  Woods  were  received  and 
dealt  with,  it  was  with  extreme  difficulty 
that  the  requirements  of  the  public  could  be 
met. "  The  following  table  shows  the  number 
of  locations  sold  during  the  year  by  districts. 


with  their  area  and  the  amounts  paid  into  the 
Treasury  as  purchase  money  : 


Distri*  t. 

No. 

of 

Sales. 

Acres. 

$ 

Rainy  Hiver 

Thunder  Bay 

Algoma   

Elsewhere     

Totals 

442 

9 

5 

16 

26,739 
917 
448i 
1,690 

29,794i 

53,985 

2,160 

747 

2,586 

472 

59,478 

The  next  table  gives  the  statistics  in  the 
same  way  for  mining  locations  leased  during 
the  year. 


District. 

No. 
of 

Leases. 

703 
38 
42 

Acres. 

$ 

Rainy  River 

Thunder  Bay 

Elsewhere  

74,154 
7,063 

4,797i 

74,154 
7,063 
3,604 

Totals 

783 

86,014^ 

84,821 

The  total  number  of  locations  sold  and 
leased  in  the  year  was  1,255,  with  an  area  of 
Total  re-  115,809  acres,  for  which  the  amount 
slieTand™  P^^^  ^^^^  ^^e  Treasury  was  $144,- 
Rentais.  299.06.  But  there  was  a  further 
sum  of  $6,241.11  paid  as  rental  on  lands 
leased  in  previous  years,  and  this  makes  an 
aggregate  of  $150,540.17.  These  figures  do 
not  include  the  receipts  from  the  issue  of 
mining  licenses  and  other  fees  in  connection 
with  the  staking  out  and  recording  of  mining 
claims  in  the  Michipicoton  Division,  the 
amount  of  which  was  $3,021. 

This  volume  of  business  will  be  best  appre- 
ciated when  it  is  compared  with  the 

A  compara-  ,  ^ 

tive  state-    total  transactions  for  the  five  pre- 

ment. 

ceding    years,    as    shown     in    the 
following  table  : 


1892-96. 

1897. 

Number  of  sales 

A  cres    

Price  paid $ 

407 

32.294^ 

72,360  00 

619 

6l,527i 
59,158  68 

15,440  30 

472 

29.794i 

59,477  71 

783 

86,0l4i 
84,821  35 

6,241  11 

Number  of  leases .' . 

Acres 

Rent  paid $ 

Rent  of  lands  previous- 
ly leased $ 
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The  number  of  locations  sold  and  leased 
last  y^ar  was  greater  than  in  the  five  previous 
years  by  229,  the  area  was  greater  by  21,i)87| 
acres,  and  the  amount  received  exclusive  of 
the  rent  of  lands  previously  leased  was  greater 
by  812,780.38.  Inclusive  of  the  rent  of  lands 
previously  leased,  the  revenue  from  mining 
lands  last  year  was  greater  than  foi-  the  five 
previous  years  l)y  ^1^,581.19. 

The  transactions  of  each  of  th^  si.x  years 
1892-7  are  given  in  the  next  table  : 


by  the  number  and  area  of  locations  taken  up 
under  it,  the  locations  leased  exceeding  those 
s<»ld  in  the  six  years  by  r)23in  number  and  by 
85,452i(  acres  in  extent.  The  revenue  fr<»m 
rents  was  greater  tlian  the  revenue  from  sales 
in  the  six  years  by  $!;C],823.44. 

Mineral    Production 

Heretofore  much  delay  has  been  caused  in 
the  pro|)aiation  of  the  Bureau's  Reports  by 
the  sltiwness  witli  which   returns  of  statistics 


Year. 

LocatioDs 

sold. 

[locations   '. 

eased. 

Rental  of 

iHndd 

No. 

Acrfs. 

$ 

No. 

Acrep. 

$ 

previouHly 
leased. 

1892  

1893 

1894 

1895 

1896 

1897 

Totals.... 

65 
63 
40 
99 
140 
472 

879 

6,200 
4.370 
3,271 
7,720 
10,733i 
29,794 

15,273 
11.489 
7,646 
15,868 
22,084 
59,478 

131,838 

95 
122 

66 
175 
161 
783 

13,122^ 
13,0  >  65 
7. 050 J 
15.084 
13,223Jj 
86,014 

12,314  36 
11,933  90 
6,488  78 
14  924  00 
13,497  64 
84,821  35 

143,980  03 

603  00 
2,735  86 
3,807  78 
3,287  16 
5,006  50 
6,241  11 

62,088i 

1402 

147,54U 

21,681  41 

The  total   number  of   locations   sold   and 

leased    in   the   six   years    1892-7  was  2,281, 

,    ,       the  total  area  was    209,029?  acres 

Popularity  '  + 

of  the  and  the  total   amount  received    for 

Leasing 

Hjtfm.        sales   and    rents    was    §ii97,498.44. 
The  popularity  of  the  leasing  system  is  shown 


have  been  maJe.  Especially  hns  this  been 
the  case  with  the  statistics  of  stone  quarries, 
lime  kilns,  brick  yards  and  pottery  works. 
This  year  no  attempt  lias  been  made  to  collect 
the  figures  fur  these  industries,  and  in  the 
summary  table  which  follows  they  do  not  of 


Product 


Cement,  natural  rock barrpls. 

Uement,  Portland   " 

Pressed  brick,  plain    number. 

Pres-ed  brick,  fancy  " 

Roofinff  Tile  

Terra  Cotta 

Paving  Brick 

Sewer  Pipe    

Petroleum imperial  g<«llon8. 

lUuminatinK  Oil  . .  " 

Lubricating  Oil ... .  *' 

Benzineand  Naphtha,  *' 

Gas  and  Fuel  Oils  and  Tar 

Paraffin  Wax  and  Candles lb. 

Natural  Gaa  

Calcium  carbide   tons.  ^ 

Salt •' 

Gypsum  and  products  of '* 

Graphite  and  products  of. " 

Iron " 

Nickel  . .    " 

C<  pper " 

Gold oz 


Quantity. 


84,670 

96,825 

7,148,908 

895.000 

36,000 


Value. 


Employes 


Wagep. 


4,667,880 

25,566,691' 

10,891,337 

1,959,810 

949,341 

8.021,633 

2,139,278 


76.123 
170,302 
53,727  ^ 
9,350  I 
400  f 
35,800  ; 
46,670 
73,551 


70 
161 


143 

66 
64 


S 

21,500 
67,660 

40,084 

23,226 
19,600 


574 

54,686 

1,729 

400 

24. on 

1,999 

2,750 

11,412 


Totals 


C1897J 
\l896 


1,131,083^ 
199,755  I 

77,340  >- 
281.036  ! 

88,378  J 
308,448 

34.440 
249,880 

17,950 
8.500 
288.127 
359,651 ) 
200,067/ 
190,244 

3,899,821 

3.794.003 


364 


84 
^0 

210 


15 
130 

536 

430 


2,302 
1,822 


196.356 


42.3.^8 
l?,54l 
58,530 


5.000 
40  000 

263,226 

212,966 


993  530 
818.726 


'Net  tons  of  2,000  lb. 


i6 
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course  appear.  Tlie  total  aiiiounts  are  accord- 
ingly much  leas  than  in  former  years  ;  but  as 
shown  by  the  detailed  statistics  her.  after 
given,  and  as  appears  by  the  comparative 
figures  of  totals  for  189G  and  1897,  some  pro- 
gress is  being  made. 

Cement. 

The  cement  industry  is  steadily  winning  its 
way  forward  in  Ontario.     Both  the  natural 
rock    and    Portland    cements    are 
progress*^  showing  a  large  increase  of  produc- 
indusu-y.  tion,  and  manufacturers  are  estab- 
lishing  a  good  reputation  for  the 
qualities  of  the  cements  they  are  putting  on 
the  market.      The  increase  however   is  not 
shown   in    the     number    of    establishments, 
which  are  two  less  now  than  they  were  four 
years  ago  ;  but  in  number  of  men  employed 
and    amount    of    wages    paid    for  Idbor,  in 
quantity  of  cements  produced  and  in  their 
value  there  is  gratifying  evidence  of  progress. 
The  following  table  gives  the  statistics  of  the 
industry  for  the  four  years  1894-97  : 


242.  This  no  doubt  is  largely  if  not  chiefly 
owing  to  the  growing  interest  in  the  build- 
ing of  good  roads  in  our  towns  and  cities. 

All  of  the  natural  rock  or  hydraubc  cement 
works  are  now   situated   along  the  Niagara 

escarpment,  extending  from  Queen- 
Natural  rock  '■  KT  • 
Cement        ston    near    the    Niagara    river   to 

Works. 

Limehouse  on  the  main  line  of 
the  Grand  Trunk  Railway. 

One    of    the    Portland    cement    works    is 

situated   at    Shallow   lake    in    Grey    county, 

where  the    business   is   carried    on 

Owen  Sound 

Company's    by     the     Owen     Sound     Portland 

Works. 

Cement  Company.  New  machin- 
ery was  added  during  the  past  year,  and  new 
buildings  and  more  kilns  are  now  in  course 
of  erection  which  when  completed  early  in 
the  summer  will  bring  the  output  up  to  over 
300  barrels  per  day.  The  product  of  the 
works  is  known  as  the  Samson  brand,  and 
the  manager  states  that  not  a  single  com- 
plaint was  received  last  year  regarding  the 
quality  of  the  material  put  upon  the  market. 


Schedule. 

1894. 

1895. 

1896. 

1897. 

Natural  rock  cement — 

Number  of  works 

Number  of  workmen 

Wages  for  labor % 

Product bbl 

Value  of  product $ 

Portland  cement  — 

Number  of  works 

Number  of  workmen 

Wages  for  labor $ 

Product bbl. 

Value  of  product $ 

5 

63 

13,020 

55,323 

48,774 

3 

105 

31,858 

30,580 

61,060 

5 

45 

14,166 

55,219 

45,145 

2 

129 

46,000 

58,699 

114,332 

5 

56 
15,200 
60,705 
44,100 

2 

120 

48,400 

77,760 

138,230 

4 

70 

21,500 

84,670 

76,123 

2 

161 

67,560 

96,825 

170,302 

< 

The  number  of  men  employed  in  these  four 
years  has  increased  from  168  to  231,  the 
wages  paid  for  labor  from  $44,878  to  $89,060, 
the  quantity  of  cement  manufactured  from 
85,903  barrels  to  181,495  barrels,  and  the 
value  of  the  cement  from  $109,8i4  to  $246,- 
425.  The  greatest  increase  however  has 
taken  place  in  the  production  of  Portland 
cement,  which  has  gone  up  from  30,580 
barrels  to  96  825,  while  the  natural  rock 
cement  has  only  increased  from  55,323  bar- 
rels to  84,670.  In  value  natural  rock 
cement  sho»/s  an  increase  of  $27,349,  while 
Portland  cement  shows  an  increase  of  $109, 


Both  the  marl  and  the  clay  used  in  the 
manufacture  of  cement  at  these  works  are 
obtained  from  the  bed  of  Shallow  lake. 

The  works  of   the  Rathbun    Company  at 

Napanee  Mills  were  also  enlarged  1  ist  year, 

and  they  have  now   an    estimated 

Company's    capacity  of  about  350   barrels  per 

»Vorks 

day.  The  plant  embraces  the 
latest  and  bes-t  developments  in  Portland 
cement  making,  and  is  c<mstructed  with  a 
view  to  produce  material  of  very  uniform 
quality.  The  clay  and  marl  are  mixed  in 
proportions  carefully  regulated  by  chemical 
analysis,  and  the  slurry  is  so  finely  reduced 


\  iew  of  the  Sultana  Mine  and  Caiup,  p.  48. 


Mikado  Mine,  p.  5-',  lookinj;:  N.w. ,  showing  mill  and  main  shaft  liousc.  iiag  ba>  in  the  ])ack  ground  witli  camps  near  ihe 
shore.  Open  cut  on  No.  1  vein  is  seen  to  the  left  of  t'le  mill .  Hoisting'  engine  house  to  tlic  left  of  open  cut.  To  the  right 
of  the  mill  in  the  foreground  is  the  blacksmith  shop,  and  behind  it  is  the  tramway  running  from  the  mill  to  No.  2  shaft. 


Keewatin  Reduction  Works. 


Showing  tramwa>  for   carrying   ore   from  bargee  to  works ;  river   in  the  fore^^ound   and 
Railway  track  between  it  and  works ;  office  to  the  right,  p.  60. 


Crib  of  the  Burley  Mine.     Built  on  the  Company's  island,  about  half  ;i  mile  from  Sultan.^  islanil,  p  49. 


Tunnel  on  Gem  vein.'AD'J  Mine.  p.  74. 
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in  the  mixing  mills  that  it  will  all  pass 
through  a  seive  of  lOO-mesh,  or  10,000  lioles 
per  square  incli.  Two  new  burning  kilns 
were  erected  last  year,  making  three  in  all  ; 
they  are  of  the  continuous  type  an  1  jjroduce 
a  very  uniform  well  burnt  clinker.  In  the 
grinding  mill  the  clinkers  are  ground  to  an 
extremely  fine  powder,  and  so  finished  it  is 
conveyed  to  bins  in  a  new  storehouse  which 
has  a  capacity  of  50,000  barrels.  The  Rath- 
bun  Company's  cement  is  known  as  tlie  Star 
brand,  but  they  are  now  producing  a  quality 
called  the  Silica  Portland.  The  marl  for  the 
works  is  drawn  from  an  extensive  deposit  on 
the  line  of  the  Bay  of  (.^)uinte  Railway,  and 
the  clay  from  a  i)roperty  adjoining  the  works. 
During  the  fiscal  year  ending  June  30, 
1897,  Canada  imported 210,87 1  barrels  of  Port- 
land cement,  valued  in  the  Trade  Returns  at 
$252,587  ;  so  there  is  yet  considerable  room 
for  expansion  in  the  indus  ry  at  home. 

Brick,  Terra  Cotta  and  Sewer  Pipe. 

The  slackness  in   the  building  trade  still 
continues  to  depress  the  pressed  brick  indus- 
try,   as    shown    b\'    the    following 

Pressed 

Mrick  and     statistics    for      the      seven     years 

Terra  Cotta  ^  *' 

1891-97  : 


Year. 

Number. 

"Value. 

Wapjes. 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

13,61 7.<)09 
22,048,000 
21,6.34.000 
25,4.56.000 
17.940,867 
12,201,000 
8,043,908 

S 
156,699 
259.335 
217,373 
286,230 
184.5.'i0 
129.845 
99,277 

$ 

58,000 
88,865 
80,686 
95,400 
69,442 
60.824 
40,084 

The  numbers  in  this  table  include  only 
plain  and  fancy  pressed  brick,  while  the 
values  and  wages  })aid  for  labor  include  in 
addition  roofing  tile  and  terra  cotta — the  last 
named  embracing  the  architectural  and  porous 
varieties.  The  industry  employfd  last  year 
an  average  of  143  men,  whose  wage  earnings 
were  840,084. 

The  manufacture  of  j^aving  lirick  is  now 
becoming  an  established  industry,  and  it  is 
Paving         claimed   that   the  (piality  of  brick 

now  })roduced  is  equal  to  the  best 
American   made  brick  heretofore  im- 

The    quantity    turned    out    at    the 
2  M. 


Brick. 

of  the 
ported. 


Production  ly 

works  last  year  was  4,5G7,880,  valued  at 
S45,G70,  in  the  production  of  which  <W)  work- 
men were  emj^loyed  whoso  wage  earnings 
were  S23,22G.  In  Toronto  paving  brick  is 
growing  steadily  in  favor  as  material  for  the 
construction  of  streets  and  sidewalks,  and 
the  demand  for  it  here  and  elsewhere  is 
likely  to  continue. 

In  the  manufacture  of  sewer  pipe  last  year 

64    workmen    were    employed,    wh(»so    total 

earnings    were    819,(>00,   aid    the 

Hewer  Pipe  ,  p        • 

value  of   ])ij)e   turned  out   at   the 
works  is  given  ;us  $?73,r)51. 

Altogether  these  three  clay  industries  gave 
employment  last  year  to  273  workmen,  who.se 
aggresate  wages  were  882,310,  and  the 
'jmount  of  the  produc's  of  their  industry  was 
$1218,498. 

Petroleum. 

Crude  petroleum  to  the  amount  of  25,55R,- 
591  imperial  gallons  and  valued  at$l,0G7,128 
Production  ^as  distilled  in  the  Province  last 
ofCrude.      ygj^j.^     i^^jj^g     j,j    amount    397,352 

gallons  more  but  in  value  85'), 980  less  than 
in  the  previous  year.  Six  distilleries  were 
employed  in  treating  the  crude,  vi/..,  those  (tf 
the  Imperial  Oil  Company,  the  Bushnell 
Company,  the  Petrolia  Crude  Oil  and  Tank- 
ing Comjiany,  and  the  National  ( )il  Works  at 
Petrolia,  the  works  of  the  Enq)re.ss  Oil  Com- 
j)any  at  London  and  the  works  of  the  Bush- 
nell Company  at  Sarnia.  The  latter  however 
wa.s  operated  <mly  during  the  months  of 
October,  November  and  December. 

The  following  table  gives  the  distilled  pro- 

Distiiied  ducts  of  the  six  refineries  for  the 
products.      y^.j^j.^  .^^  J  ^1^^,  ^.j^i„g  ^,f  ^^.^^.^^  pj,,  ,^|j,p^ . 

Imp.  jral.  8 

Illuminating  oil 10,891.337  1,131.083 

Lubricating  oil 1,959.810  199.755 

Benzine  and  naptha 949,341  77.340 

Gas  and  fuel  oils  and  tar..        8,C21,6.33  281,0.35 

Paraffin  wax  and  candles. lb.   2,139,278  88,378 

The  total  value  of  refined  j>roducts  is 
81,777,591,  which  is  8710,4»;3  more  than  the 
value  of  the  crude  petroleum.  In  1896  the 
value  of  distilled  products  was  $1,955,295, 
which  was  8832,187  more  than  the  value  «»f 
the  crude.  The  i>ercentage  of  appreciation 
by  tre.atment  in  189G  was  74  per  cent,  and  in 
1897  it   was  G7   per  cent.     Thj  cause  is  thus 
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stated  by  the  [ncHident  of  one  oi  the  com- 
panies :  "The  tariff  changes  reduced  crude 
values,  and  reductions  in  articles  entering 
into  cost  manufacture  carried  a  relatively 
greater  reduction  in  refined,  and  i)roduct8 
generally."  The  main  item  of  decrease  is 
observed  to  be  in  illuminating  oils,  which  in 
quantity  were  451,543  gallons  and  in  value 
$132,147  less  in  the  latter  year  than  in  the 
former.  There  is  little  change  to  note  in  the 
cost  of  labor,  the  average  earnings  in  1897 
beiny;  $540.83  and  in  1896  $541.33.  The 
average  number  of  workmen  employed  last 
year  was  364,  being  13  more  than  in  the 
previous  year,  and  the  total  amount  of  wage 
earnings  was  $196,955.70. 

The  next  table  is  interesting  in  so  far  as  it 
indicates  the  improvements  which 

Percentages  i       ■         ■, 

of  products  are  being  made   m  the  process  of 

from  Crude.  „      .  ,  ,•  p 

distillation — the   proportion  ot  re- 
fined products  recovered  from  the  crude. 


crude  as  given  in  the  returns  was  1,048,862 
imperial  gallons,  valued  at  $43,099.  The 
number  of  workmen  employed,  most  of  whom 
were  engaged  in  drilling  new  wells,  was  41, 
and  the  amount  of  wages  paid  for  labor  was 
$20,176.  The  Walker  Oil  and  Gas  Company 
drilled  32  wells  during  the  year,  all  of  which 
are  reported  as  producing  wells. 

A  new  oil  field  was  exploited  during  the 
year  in  the  township  of  Dawn,  near  the  vil- 
Expioiting  a  lage  of  Florence.  A  number  of 
Dawn'towlT-  wells  were  drilled  in  the  latter  part 
^^'P  of  the  year,  several  of  which  gave 

good  flows  of  oil.  The  pioneer  in  this  terri- 
tory is  Mr  John  Doran  of  Toronto,  a  steam- 
boat engineer,  who  claims  that  he  located  it 
with  the  help  of  an  instrument  or  "  rigging" 
during  the  trips  of  the  steamer  Cambria  up 
and  down  the  St.  Clair  river  in  the  season  of 
1896 .  His  first  visit  to  the  locality  was  made 
in  January,  1897.    "  I  had  never  been  in  this 


Product. 

1892. 

p.  c.  of 
crude. 

1893. 

p.  c.  of 
crude, 

1894. 

p.  c.  of 
crude. 

1895. 

p.  c.  of 
crude. 

1896. 

p.  c.  of 
crude. 

1897. 

p.  c.  <  f 
crude. 

Illuminating  oil    

Lubricating  oil 

All  other  oils 

38.67 
12.35 
27.34 

39.12 
12.45 
28.14 

41.10 
10  91 
30.45 

43.31 

9.51 

28.07 

45.08 

9.07 

31  09 

42.62 

7  67 

35.10 

Totals 

78.36           79.71 

82.46 

80.89 

85.24 

85.39 

1 

Since  1892  the  percentage  of  all  oils 
obtained  by  distillation  has  increased  from 
78.36  per  cent,  to  85.39  per  cent.,  and  saving 
one  year  the  improvement  has  been  continu- 
ous. Last  year  however  the  proportion  of 
illuminating  oils  is  less  than  in  each  of  the  two 
preceding  years,  and  the  proportion  of  lubri- 
cating oil  is  less  than  in  any  one  of  the  five 
preceding  years.  In  this  latter  there  has 
been  a  steady  decrease  in  percentages.  But 
in  all  other  oils  there  is  a  noticeable  increase, 
the  percentage  having  gone  up  from  27.34  in 
1892  to  35.10  in  1897.  There  is  a  marked 
increase  too  in  the  wax  product,  which  was 
last  year  607,607  lb.  more  than  in  1«^96. 

The  Bothwell  field  has  not  realised  the 
expectations  entertained  of  it  at  the  close  of 
„,    „  „       1896,   and  a  number  of    the  wells 

The  Both-  ' 

well  Terri-    have  already   been    abandoned  by 
operators.       The    total    product    of 


country,  before,"  he  writes  from  Florence 
under  date  of  December  23,  1897,  "having 
only  passed  through  south  and  north  of  it  on 
the  trains,  and  hence  knew  absolutely  nothing 
of  it  in  any  way.  I  got  off  the  train  at  Both- 
well,  walked  out  northwest  two  mihs,  and 
found  that  the  attraction  was  quite  a  distance 
northwest  yet.  So  I  walked  back  and  took 
the  stage  to  Florence,  an  inland  town  of  500 
people  nine  miles  northwest  of  Bothwell. 
Upon  arriving  there  I  followed  the  attraction 
northwest  about  2^  miles,  and  after  some 
time  spent  with  farmers  trying  to  lease  I  suc- 
ceeded in  leasing  a  tract  for  one  year. "  In 
all  about  2,800  acres  was  secured,  and  in 
August  Mr.  Doran  returned  to  begin  opera- 
tions, having  associated  with  him  two  men 
of  Port  Huron  who  possessed  some  capital. 
The  first  well  was  completed  October  15 
having  been  drilled  to  a  depth  of  342  feet,  at 
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which  i)()int  salt  water  was  struck,  and  it  lias 
pumped  an  average  ()f  two  ])ariels  j)er  chiy. 
It  is  on  the  southwest  quarter  of  lot  19  in 
the  thirteenth  concession  of  Dawn.  The 
second  well,  300  feet  southeast  of  tliu  first, 
was  bored  to  317  feet,  and  yielded  at  first  at 
the  rate  of  30  barrels  per  day.  The  flow  fell 
off  gradually  to  one  barrel,  when  the  bore- 
hole was  deepened  to  35(5  feet  and  it  was 
shot  at  290  feet.  The  pump  was  again  put 
in  and  the  yield  was  found  to  be  J  0  barrels 
per  day,  at  which  rate  it  continued.  Eleven 
wells  were  bored  by  Mr.  Doran  and  his 
partners  before  the  close  of  the  year,  all  of 
which  were  producers.  "  I  cannot  describe 
to  you  my  instrument  for  locating  oil,"  Mr. 
Doran  writes,  "but  would  be  pleased  to  show 
it  to  you  and  the  workings  thereof  here  or  in 
Toronto."  The  wells  have  since  been  sold  to 
Dr.  Fairbank  of  Petrolia  for  ^11,000.  and 
there  are  now  a  number  of  other  oil  oj)era- 
tors  on  the  ground. 

Natural  Gas. 

There  is  nothing  new  to  note  in  connection 
with  natural  gas,  except  that  the  value  of  the 
^,     ,.  .        output  is  larger  than  in  any  previous 

Condition  of        ^  °  "^   ^ 

the  Natural  year.      This    is    due  no  doubt   to 

Gas  supply. 

the  greatly  increased  number  of 
consumers  following  upon  the  laying  of  pipes 
under  Detroit  river  to  supply  the  citizens  of 
Detroit.  The  territory,  both  in  the  Essex 
and  Welland  fields,  continues  to  be  about 
the  same  as  in  previous  years,  and  although 
a  number  of  wells  were  bored  in  both  fields 
last  year  the  number  of  producing  wells  con- 
tinues to  be  very  nearly  the  same — some  of 
the  old  wells  apparently  having  become  ex- 
hausted. The  following  table  gives  the 
statistics  of  natural  gas  for  the  five  years 
1893-97  : 


The  Welland  field,  which  embraces  i)arta 
of  HaldimaiK),  has  in  all  KMi  producing 
The  Wei-  wells  and  140A  miles  of  pipe  line. 
Sx'HeUiH  Last  year  10  new  wells  were  drilled, 
lon.imred  ^„iy  gj^  ^f  which  Were  producers. 
The  value  of  its  yield  of  gas  was  S9(;,078, 
and  the  business  gave  employment  to  an 
average  of  38  men  throughout  the  year  whose 
total  watje  earnings  were  J22,()30.  In  ihe 
Essex  field  4(J  men  found  regular  employ- 
ment, and  the  am«unt  paid  them  for  wages 
was  $19,708.  The  length  of  pipe  line  in  that 
county  is  150^  miles,  the  number  of  produc- 
ing wells  34,  and  the  value  of  gjis  supplied  to 
consumers  was  $212,370.  Nine  wells  were 
bored  during  the  year,  three  of  which  proved 
to  be  dry  holes.  It  should  be  stated  how- 
ever that  eight  of  the  so-classed  producing 
wells  are  sealed  up,  awaiting  a  market,  and 
therefore  the  whole  supply  was  drawn  from 
2(5  wells.  The  town  of  Leamington,  which 
owns  its  own  wells,  derived  from  them  last 
year  a  revenue  of  $12,000.  It  has  now  11 
miles  of  pipe  line  laid  within  the  corporation 
to  serve  consumers. 

Calcium    Carbide. 

In  several  previous  reports  the  Bureau  has 
devoted  considerable  space  to  the  subject  of 
calcium  carbide  and  acetylene  gas.  The 
account  given  in  the  Report  of  1894  of  Will- 
son's  method  of  producing  the  carV)ide, 
patented  in  that  year,  led  to  a  large  degree 
of  public  interest  in  the  new  illuminant, 
which  also  held  out  st)  bewildering  a  rani^e  of 
possibilities  as  a  foundation  for  many  useful 
compounds. 

In  the  report  for  last  year  some  of  the 
difficulties  wore  enumerated  which  hindered 
the  general  adoption  of  acetylene  gas  for 
lighting  purposes,  but  since  that  time  much 


Schedule. 


No.  of   producing  wells 

Miles  of  gas  pipe 

Workmen  employed 

Value  of  gas   product $ 

Wages  for  labor 


1893. 


1894. 


107 

117 

59 

238,200 

24,592 


1895. 


1896. 


110 

183i 

99 

204,179 

53,130 


123 

248 

92 

282,986 

73,328 


141 

287i 

87 

276.710 

47,627 


1897. 


140 

297 

84 

308.448 

42,338 


20 


Bureau  of  Mines  Report 


Vol  VII 


progress  has  been  made.  Continued  study 
of  tlie  properties  of  the  gas  and  experiment 
Adoption  with  it  liave  evolved  apparatus  of 
Gatfor*''^"*'  various  types  for  its  generation  and 
pimwes.  control,  and  the  result  has  been  that 
acetylene  is  now  being  rapidly  introduced  as 
a  means  of  indoor  lighting  throughout  the 
Province  of  Ontario.  The  field  which  seems 
specially  open  for  it  is  that  afforded  by  the 
smaller  towns  and  villages,  where  gas  plants 
are  not  already  in  existence  and  where  the 
electric  light  is  used,  if  at  all,  only  in  the 
form  of  the  arc  lamp  for  illuminating  public 
streets.  Here  a  system  of  lighting  is  wel- 
comed which  does  not  necessitate  an  expensive 
central  plant  or  a  costly  equipment  of  mains, 
and  which  does  not  require  a  large  number 
of  consumers  to  ensure  a  reasonably  low  cost. 
The  advantage  possessed  by  acetylene  in  this 
regard  is,  that  it  provides  an  isolated  method 
of  lighting,  which  can  be  adopted  by  one 
person  in  a  town  or  village,  or  even  by  a 
farmer  on  his  homestead,  without  reference 
to  any  one  else  and  without  increase  of  cost. 
This  feature  of  acetylene  lighting  has  doubt- 
less in  large  measure  been  the  cause  of  the 
favorable  reception  it  has  had  in  Ontario 
during  1897. 

There  are  now  eight  firms  engaged  in 
manufacturing  acetylene  generators  in  the 
Manu-  Province,  as  follows  :  J.  Wallace 
*AcetyTene°^  &  Sons,  Hamilton,  The  Niagara 
Generators,  ^^jj^  Acetylene  Gas  Machine  Com- 
pany, Niagara  Falls,  Leishman  &  Maund- 
rell,  Woodstock,  The  Hamilton  Acetylene 
Gas  Machine  Company,  Hamilton,  The  Guelj^h 
Acetylene  Gas  Machine  Company,  Guelph, 
TheAcetylene  Lighting  Company,  St.  Mary's, 
The  Acetylene  Lighting  Company  of  London, 
Limited,  London,  and  the  Welland  Acety- 
lene Gas  Machine  Company  of  Welland.  One 
of  these  firms  reports  having  placed  94  of  its 
machines  since  January,  1897,  mostly  in 
Ontario,  but  several  also  in  the  United  States 
and  Mexico.  The  plants  range  in  size  from 
15  to  100  lights.  They  are  used  for  the  light- 
ing of  stores,  churches,  manufactories,  rinks, 
and  dwelling  houses.  Another  firm  men- 
tions a  few  of  their  principal  patrons,  35 
in  number  ;  a  third  firm  enumerates  55 
places  in  which  they  have  set  up  186  machines, 
ranging  in  size  from  five  to   150   lights,  but 


having  a  total  of  4,535  lights.  The  majority  of 
these  generators  were  put  up  in  Ontario, 
mainly  in  the  smaller  towns,  but  a  number  of 
them  went  to  other  Provinces  of  the  Domi- 
nion, among  them  41  to  Winnipeg,  while  10 
are  said  to  have  found  their  way  to  Klondike. 
A  fourth  firm  could  give  "an  endless  list"  of 
their  customers,  if  desired,  but  furnish  15 
only,  among  whom  are  five  churches  and  one 
Government  institution  ;  a  fifth  sends  the 
names  of  18  users  of  their  machines. 
From  the  fact  that  acetyleiie  has  so  far  been 
introduced  mainly  outside  of  cities  and  towns 
having  gns  plants  already  in  operation,  it  is 
probable  that  it  has  taken  the  place  of  coal 
oil  in  the  majority  of  cases,  and  to  a  smaller 
extent  that  of  the  electric  light. 

As  to  the  cost  of  installing  the  light,  this 
varies  with  the  style  and  capacity  of  gener- 
ator employed.     One  of  the  firms 

Cost  of  in-  ,  .  .  - 

staJiingLight  named  above  quotes  its  prices  for 
the  several  sizes  as  follows  :  15- 
light  $40,  25-light  |45,  35-light  $50,  45- 
light  $55,  60-light  $70,  65-light  $85,  100- 
light  $115,  150-light  $145.  On  the  other 
hand  the  Springfield  Acetylene  machine, 
made  in  Springfield,  Mass.,  is  advertised  to 
sell  at  prices  ranging  from  $125  for  a  10-light 
machine  to  $450  for  a  100- light  one.  This 
Springfield  generator  is  situated  wholly  un- 
derground, which  it  is  claimed  reduces  the 
danger  and  offensive  smell  to  a  minimum. 
Plants  of  other  make  are  usually  situated  in 
the  basement  or  cellar  of  the  building  which 
they  are  intended  to  serve. 

As  to  the  cost  of  operating  the  light  plant, 

this   is  dependent   almost  wholly   upon   the 

cost  of  the   carbide  of  calcium,  as 

Cost  of  oper-     ,  i  i  • 

ating  a  the  Only  other  ingredient  used  in 

producing  the  gas  is  water.  The 
carbide  used  in  (Ontario  is  manufactured 
wholly  by  the  Willson  Carbide  Works  Com- 
pany of  St  Catharines,  and  costs  three  cents 
per  pound,  or,  allowing  for  freight,  about  3| 
cents.  Messrs.  J.  Wallace  &  Son  of  Ham- 
ilton state  that  by  actual  experiment  and 
photometric  test  with  carbide  at  S60  per  ton, 
the  cost  of  the  acetylene  gas  has  been  found 
to  be  12  cents  per  1,000'candle  power  hours. 
The  Niagara  Falls  Acetylene  Gas  Machine 
Company  state  that  in  practice  with  carbide 
at  3|  cents  per   pound    they  find   they  can 


Part  I 


Mineral   Production 


31 


produce  a  full  SC-candle  power  light  at  a 
cost  of  three-eighths  of  a  cunt  i)er  hour.  The 
Acetylene  Lighting  Company  of  London 
write  that  in  their  experience  acetylene  gas 
costs  about  $()  per  1,000  cubic  feet,  or  one 
cent  per  hour  for  85  candle  power  ;  wliile  the 
Hamilton  Acetylene  Gas  Machine  Company 
quote  the  words  of  their  agent  at  Wyoming  : 
*'  We  started  a  B.  &  J.  machine  on  30lb.  of 
carbide  and  kei)t  a  close  watcli  on  it,  finding 
as  a  result  that  it  gave  100  hours'  light  of  50 
candle  power.  This  reduced  to  cost  means 
320  hours'  light  of  25  candle  power,  at  a  cost 
of  90  cents,  or  in  of  a  cent  per  hour  for  25 
candle  i)ower  light,"  These  several  estimates 
vary  a  little,  but  not  much. 

By  the  law  of  Canada  (Consolidated  Stat- 
utes, 1886,  chap.  101)  the  (|uality  of  illumin- 
ating gas    must  be  such  that    the 
Gas  and  Coal  light    produced    by      a     standard 

Oas  com-  .  ,  i  •        <• 

pared  as  to  bumer  cousuming  live  cubic  feet 
of  gas  i)er  hour  shall  be  ecjual  in 
intensity  to  that  jn'oduced  by  10  si)erm 
candles  of  six  to  the  pound,  two  can-Hes 
being  used  together.  Taking  the  estimate 
of  the  Hamilton  Acetylene  Gas  Machine 
Company,  as  given  above,  to  be  ai)pr()xim- 
ately  correct  as  to  the  quantity  of  light  pro- 
duced, and  assuming  the  cost  of  carbide  to  be 
3^  cents  per  pound,  a  comparison  with  illum- 
inating gas  equal  to  tliat  furnished  tlie 
citizens  of  Toronto,  which  is  stated  to  be  of 
20,18  candle  power,  would  work  out  as 
follows  :  One  thousand  cubic  feet  of  coal  gas 
burning  for  one  hour  would  give  4,030  candle 
power  and  cost  90  cents  (Toronto  price), 
while  1,000  cubic  feet  of  acetylene  burning 
for  one  hour  would  give  53,333  candle  power 
and  cost  $7.50.  Ninety  cents  worth  of 
acetylene  would  yield  6,400  candle  power  as 
compared  with  4,036  candle  power  given  by- 
coal  gas  ;  hence  acetylene  at  $7- 50  })er  l,00i> 
cubic  feet  is  about  equal  in  cost  to  20.18 
candle  power  coal  gas  at  57  cents  per  thous- 
and feet.  Or  the  com})arison  may  be  stated 
thus,  taking  the  price  of  carbide  to  be  tliree 
cents  per  pound  as  in  the  Wyoming  experi- 
ment: Toronto  gas  costing  90  cents  gives 
4,036  candle  power,  and  acetylene  gas  costing 
90  cents  gives  8,000  candle  power,  the  ratio 
of  efficiency  being  100 :  198.  This  result  may 
or   may  not  be  always  borne  out    in    actual 


use  ;  but  if  ever  the  cost  of  carbide  is  reduced 
to  820  or  ^10  per  ton,  as  may  be  i)osKil)]e 
when  unlimited  power  is  available  to  generate 
electricity,  there  can  be  then  no  doubt  on  the 
question  of  relative  cost.  Inquiry  made 
from  some  of  the  users  of  acetylene  how- 
ever brings  out  tlie  fact  that  even  under 
existing  conditions  it  is  ct)n8idered  econ- 
omical Jis  well  as  satisfactory.  Knox 
churcli  in  Goderich  may  })e  taken  as  an 
example.  The  plant  was  installed  when  the 
building  was  re-modelled  and  enlarged  in 
the  summer  of  1897.  A  60-light  nuichine, 
including  100  buniei*s,  was  put  in  at  a  cost  of 
§170,  The  carbide  costs  3.\  cents  per  lb.  deliv- 
ered ;  17  pounds  supplies  82  lights  with  gas 
for  two  hours  at  a  cost  of  about  55  cents. 
Since  there  is  a  short  period  of  the  year 
when  little  or  no  light  is  retpiired,  it  is  cal- 
culated that  the  expense  of  lighting  the 
church,  the  auditorium  of  which  measures  90 
feet  by  60,  is  about  §25  a  year.  "  The  gas," 
a  member  of  the  congregation  says,  "gives 
great  satisfaction,  many  expressing  the  opin- 
ion that  while  the  light  is  a  very  brilliant, 
Avhite  light,  it  has  none  of  the  daz/.ling  effects 
felt  from  electric  light,  and  is  much  softer 
and  easier  for  the  eyes," 

The  only  other  point  as  to  which    some 

uncertainty  exists  is  the  explosive  properties 

of  the  gas.     In  the   li<iuified  form 

Exjilosive  .  . 

propertus  of  acetylene   is  certainly  a  substance 

A.Cf  t  vlcnc 

requiring  to  be  handled  with  care, 
but  in  its  gaseous  state  it  does  iu>t  appear  to 
be  much  more  liable  to  explode  than  ordinary 
coal  or  water  gas.  The  manufacturers  of 
generating  machines  say  there  is  but  one  way 
in  which  trouble  can  be  caused,  and  th»t  is 
by  opening  the  generator  while  hclding  a 
light  in  the  hand,  and  then  only  when  the 
acetylene  lights  are  in  use,  as  geneiation  of 
gas  ceases  almost  immediately  upon  the 
turning  out  of  the  lights,  owing  to  the  auto- 
matic action  of  the  machine  removing  the 
water  from  contact  with  the  carbide.  All 
machines  are  constructed  with  a  waste  pipe 
running  into  the  open  air,  so  that  any  sur- 
plus gas  is  conducted  outside  of  the  build- 
ing. Explosions  have  taken  place,  but  so  far 
as  can  be  learned  not  in  greater  proportion 
than  similar  accidents  with  other  illuminat- 
ing gas.     One  of  the   previously  mentioned 
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firms   states   that  they   exploded    about    12  30,  and  the  amount  of  money  paid  out  for 

cubic  feet  of  acetylene  in  a  gasometer,  and  wages  during  the  year  was  $12,544.62.     The 

merely  succeeded  in   making  a   pretty  loud  works  are  situated  on  the  old  Welland  canal 

report  and  throwing  the  gas  holder  out  of  the  at  Merritton,  and  power  is  procured  from  the 

water.      *'We     have     frequently     exploded  three    locks  of   the    canal.     The    third   lock 

sniJiller  quantities,"  they   say,    "and  in  one  was  completed  and  put  in   operation  Janu- 

case  exploded  about  four  feet  or  possibly  five  ary  15,  1898,  thus  placing  1,200  horse  power 

feet  in  a  small  room  in  which  the  ceiling  was  in  all  at  the  service  of  the  works.     A  short 

hung  with  cobwebs.     The  cobwebs  were  not  description  of  these  was  given  in   the  Report 

even  singed,  so  we  cannot  see  much  danger  for  1895 
of    fire."     The   danger    of    asphyxia  is  less  p     f  P      I 

than  with  coal  gas,   for  the  reason  that  the 

burners,  Avhich  are  of  a  special  kind,   allow  The  prospect  of  supplying  Ontario  with  a 

only  from  half  to  three-quarters  of  a  cubic  cheap  and  good  fuel  made  from  the  peat  bogs 

foot  per  hour  to  escape,    while   an  ordinary  of  the  Province  has  been  referred  to  in  seve- 

coal   gas   burner  passes    from   five  to   seven  ral  of  the  reports  of  the  Bureau,  and  it  has 

cubic  feet  per  hour.    Assuming  the  poisonous  more   than   once  seemed  as  if  the  hope    of 

properties  of  the  two  gases  to  be  equal,  it  is  accomplishing  this  most  desirable  object  were 

evident  that   the    practical  danger   is    much  about  to  be  realized.     Those  who  are  at  all 

greater  in  the  t  ase  of  coal  gas.     Besides  this,  familiar    with    the    history    of    attempts   to 

the  very  disagreeable  and  penetrating  odor  manufacture   a   satisfactory   fuel    from  peat 

of  acetylene  would  give  unmistakable   notice  know   something  of   the   peculiar  diflfculties 

of  a  leak.  with  which  such  attempts   have  been  beset, 

The  product  of  the  Willson  Carbide  Works  and    will    scarcely    wonder   if   the    progress 

Company  during  the  thirteen  months  ending  made  has  seemed  slow.     Persevering  efforts 

December,    1897,  was   574   tons   of   calcium  have    been    maintained    by    those    engaged 

carbide,  valued  at  $34,440,  or  $60  per  ton,  in  the  business  to  overcome  defects  in  the 

and  stated  to  be  the  equivalent  of  process  of  manufacture,  and  the  press  which 

of  Carbide  86,053,725  cubic  feet   of  coal   gas.  Mr.   A.   A.   Dickson,  of   the  Canadian  Peat 

m  Ontario  ® 

Of  this  quantity  745,817  lb.  was  Fuel  Company,  Limited,  Toronto, 
exported,  and  401,566  lb.  was  sold  for  con-  Peat  Fuel  has  recently  perfected,  gives  pro- 
sumption  in  Canada.  The  local  use  of  the  Dickson's'  mise  of  an  ultimate  solution  of 
article  is  rapidly  growing,  as  the  following  ^^^^'  the  peat  fuel  question.  As  seen 
statement  of  the  monthly  sales  of  last  year  at  work  at  the  company's  office,  110  Adelaide 
by  the  company  for  home  consumption  street  west,  Toronto,  this  press  consists  sub- 
shows  :  stantially  of  a  solid,  upright,  iron  frame  en- 
January 9,36i  lb.  closing  a  geared  shaft  on  which  revolve  two 

Februfcry   7,529**  eccentric   pulleys   attached   to    plungers    or 

M^^ch 9,018'*  pistons.     With  each  revolution  of  the  shaft 

^^^ 3,305   '  these    descend    into     corresponding    hollow 

J        QQOft  ««  tubes  or  moulds  about  12  inches  long,  and 

July 3362"  carry  with  them  a  charge  of  powdered  peat, 

AuGTust  16  110  "  forcing  it  into  the  tubes  under  a  pressure  of 

Sept«^mber 22,660"  about  30  tons.     The  friction  exerted  upon  the 

October —   95,000  *'  peat  by  the  tubes  holds  the  charge  or  com- 

November 87,787  "  pressed  block  tightly  in  place  and  prevents 

Decembar 118, 125  "  -.  •       t         4.x.  v  ^i.  e  li.    *.   i. 

it  escaping  rrom  the  open  bottom  or  the  tube 

To  produce  574  tons  of  calcium  carbide,  768  until  another  block  is  formed  and  pressed 

tons  of  coke  and  903  tons  of  lime  were  used,  down  upon  it,  when  it  is  thrust  out  a  finished 

the  value  of  the  former  being  $2,646.37,  and  piece  of  fuel  in  the  form  of  a  cylinder  two 

of  the  latter  $2,707.39.     The   average   num-  inches  in   diameter   and  from  two  to  three 

ber  of    workmen  employed  at  the  works  was  inches  long.     To  sustain  the  great  pressure 
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to  which  they  are  subjected  the  tubes  require 
to  be  made  of  the  toui^liest  and  most  wear- 
resisting  material.  Nickel-steel  has  been 
found  to  combine  the  necessiiry  ciualities 
where  other  mefciils,  such  as  phosjihor-bronze, 
have  failed.  The  only  prei)aration  that  the 
j)eat  receives  before  going  into  the  press  is. 
sun-drying  on  the  surface  of  the  bog  from 
which  it  is  cut,  and  subsequent  reduction  to 
powder  in  a  machine  resembling  the  cylinder 
of  a  threshing  machine,  with  this  ditterence, 
that  the  teeth  are  not  rigid,  l)ut  are  loosely 
attached  to  the  ribs  of  the  cylinder,  thus 
allowing  them  to  encounter  stones  or  other 
obstructions  without  injury.  The  speed  at 
which  they  revolve  gives  them  sufficient  force 
to  break  up  the  peat.  No  artificial  heat  is 
used  at  any  stage  of  the  process.  The  fuel 
thus  formed  is  hard  and  compact,  having  a 
speciHc  gravity  slightly  less  than  anthracite 
coal,  and  a  fuel  value  claimed  to  be  about 
e(jual  to  bituminous  coal.  The  company  own 
a  large  bog  in  the  townships  of  Humberstone 
and  VVainfleet  on  the  Wei  land  Canal  feeder, 
and  purpose  manufactunng  peat  fuel  exten- 
sively therefrom  during  1898.  They  will  also 
make  moss  litter  from  the  surface  layers  of 
the  bog,  for  which  purpose  a  manufacturing 
plant  is  already  on  the  spot. 

Some   experiments   with   moss    litter  as  a 

preservative  packing  material  were  made   in 

1897  by  Mr.  Alexander  Jardine,  of 

merits  with  Toronto.     Mr.  Jardine  made  three 

Moss  Litter     ,  .  p  /•        i    r       •       i 

as  packing  Shipments  of  fresh  fruit  thus  packed 
to  England,  consisting  of  pears  and 
tomatoes.  The  first  shipment  was  made  in 
cold  storage  to  Manchester,  and  turned  out 
very  well  indeed.  The  fruit  arrived  in  excel- 
lent condition,  and  meeting  a  good  market 
it  realised  a  handsome  profit.  The  second 
shipment  was  made  by  freight  to  Bristol,  and 
though  it  survived  the  voyage  in  fairly  good 
order,  was  sold  at  a  loss.  The  third  consign- 
ment was  Pot  in  first-class  condition  on  leaving 
Canada,  t>nd  when  it  reached  England  was 
totally  spoiled,  resulting  in  an  entire  loss. 
An  objection  was  made  by  the  merchants  who 
bought  the  second  lot  that  the  fragments  of 
moss  and  dirt  in  the  fruit  injured  its  sale  in 
competition  with  the  bright,  fresh  fruit  from 
the  continent.  Mr.  Jardine  has  also  recently 
made    several   test    shipments  of  fresh  fruit 


packed  in  moss  to  the  West  Indies,  the  results 
of  which  he  has  not  yet  learned.  He  believes 
that  moss  litter  as  a  i)acking  material  will  be 
found  suitable  for  tt)matoes,  the  moss  frag- 
ments not  injuring  their  Bale  to  any  appreci- 
able extent,  but  on  the  whole  is  inclined  to 
doubt  whether  it  will  jirove  successful  on  a 
commercial  scale  for  the  other  kinds  «>f 
fruit. 

Apatite. 

The  returns  received  from  the  owners  of 
apatite  mines  show  that  all  of  them  were  idle 
during  the  year.  At  the  superphosphate 
works  at  Smith's  Falls  800  tons  of  mineral 
superphosphates  was  made,  the  value  of 
which  is  given  as  $4,800.  The  industry  gave 
employment  to  two  men,  whose  wage  earn- 
ings were  $900.  At  the  same  works  a  large 
quantity  of  bone  superj)hosj)hates  is  manu- 
factured, and  no  doubt  the  amount  of 
apatite  recjuired  would  be  much  greater 
than  it  is  but  for  the  fact,  as  stated  by 
the  manager  of  the  works,  that  the  Fertil- 
izer Act  operate3  against  mineral  superphos- 
phates. 

Graphite. 

The  graphite  trade  last  year  did  not  realize 
the  expectations  entertained  of  it,  owing  in 
part  to  inactivity  in  the  American  market 
and  the  difficulty  of  gaining  access  to  it.  The 
Black  Donald  mine  in  Brougham  township 
was  worked  only  to  the  extent  of  300  tons, 
and  of  this  (juantity  100  tons  was  milled  at 
the  new  works  of  the  Ontario  Graphite  Com- 
pany at  Ottawa.  The  industry  gave  employ- 
ment at  the  mine  and  mill  to  an  average  of 
fifteen  men,  and  the  amount  of  wages  paid 
for  labor  was  $5,000.  The  graphite,  as  pre- 
pared for  the  market,  is  valued  at  .S4,0(K), 
and  the  untreated  ore  at  83,000,  making  a 
total  of  S7,000  for  the  outjtut  of  the  mine  and 
mill. 

Mica. 

Several  mica  mines  were  worked  during 
the  year,  mostly  in  the  way  of  development, 
and  the  returns  received  show  an  outj)Ut  of 
only  thirty  ttms. 

A  short  description  was  given  in  the 
Bureau's  report  for  1896  of  the  process  by 
which  the   Mica    Boiler   Covering   Company, 
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Limited,  of   T(>rf)iit(),    convort   tlio   scih])   or 
waste  cuttingH  from  mica  mines  and 

Mica  cover-  ^  ° 

iiiK  for         works  into   material  for  the   cover- 

atciirii 

pipes,  iiifr   of   boilers,   steam   pipes,    etc., 

boilerH,  etc.       °  '  1    r      '  » 

the  ()l)ject  being  to  [)revent  the  loss 
of  heat  by  radiation.  Other  coverings  made 
of  magnesia,  asbestos,  etc.,  are  sold  for  the 
same  purpose  at  lower  rates,  but  the  merits 
of  this  article  are  winning  for  it  an  increased 
amount  of  business  every  year  Amber  and 
white  mica  are  the  varieties  preferred,  and  as 
the  size  of  the  pieces  is  of  no  consequence — 
even  the  powder  made  in  the  course  of  manu- 
facture being  now  utilized  by  a  newly 
patented  process — the  business  provides  a 
market  for  material  which  has  hitherto  been 
absolutely  valueless.  About  140  tons  of 
scrap  mica  were  used  by  the  company  during 
1897,  the  total  value  of  the  goods  manufac- 
tured being  about  $10,000.  An  average  of 
twenty  men  are  employed,  the  amount  paid 
out  for  wages  being  about  $4,500.  The 
company  state  that  they  are  now  not  only 
competing  successfully  with  imported  cover- 
ings, but  are  exporting  their  goods  to  England 
and  elsewhere.  Their  sales  during  the 
last  six  months  of  the  year  exceeded  those  of 
the  first  six  months  by  128  per  cent. 

Salt  and  Gypsum. 

Eleven  salt  works  were  in  operation  last 
year,  one  in  Bruce  county,  six  in  Huron,  one  in 
Production  Middlesex,  two  in  Lambton  and 
°*  ^*^*-  one  in  Essex.  The  last  of  these  is 
now  the  largest  in  the  Province,  and  gives 
employment  to  70  workmen.  The  following 
table  shows  the  quantity  and  value  of  the 
salt  production  of  the  Province  for  the  six 
years  1892-97  : 


number  of  w(;rkmcn  employed  was  210,  being 
37  more  than  in  the  previous  year,  and  the 
average  wage  earnings  was  $279,  or  $13  less 
than  in  the  previous  year.  The  average  value 
of  salt  per  ton  was  $4.56,  and  in  1896  it  was 
$4.57.  In  1893  the  average  value  was  only 
$3.09,  but  a  much  larger  quantity  of  dairy 
and  table  salt  is  being  produced  now  than 
then.  The  total  quantity  of  fine  salt  manu- 
factured last  year,  including  table  and  dairy 
salts,  was  43,468  tons,  valued  at  $212,578  or 
$4.89  per  ton.  In  1893,  when  the  production 
of  fine  salt  was  39, 1 50  tons,  the  average  value 
was  only  $3.15. 

The  production  of  gypsum  last  year  was 
only  2,471  tons,  valued  at  $5,491.  The  aver- 
Production  ^ge  number  of  men  employed  at 
01  Gypsum.  ^-^^  mines  was  eight,  and  the  wage 
earnings  paid  was  $1,940.  Nearly  all  the 
work  was  done  by  contract.  In  the  treatment 
of  raw  ore  1,500  tons  was  converted  into 
calcined  plaster,  valued  at  $6,500,  and  a 
quantity  was  manufactured  into  alabastine 
and  plastico,  valued  at  $11,450.  The  total 
value  of  the  manufactured  product  was  there- 
fore $17,950. 

Pig  Iron. 

The  iron  furnace  at  Hamilton  was  out  of 
blast  from  the  beginning  of  1897   until  June 

Record  ^^-       ^^  ^^^^  ^^^^    ^^  ^^^  blowil  in, 

iiton%^sr  '"^^^  the  campaign  has  been  main- 
furnacp.  tained  to  the  present  time.  From 
June  28  until  December  31  the  total  product 
of  the  furnace  was  24,011  net  tons  of  pig 
iron,  valued  at  the  works  at  $288,158  To 
produce  this  quantity  of  iron  there  was 
smelted  37,492  tons  of  ore  and  5,350  tons  of 


Schedule. 

1892. 

1893. 

1894. 

1895. 

1896. 

44,816 

204,910 

50,650 

1897. 

Tons  made 

43,387 

162.700 

37,800 

48,450 

149,850 

44,440 

35,215 

11^.551 

43;  350 

51,009 

188,101 

66,496 

54,686 

249,880 

58,530 

Value $ 

Wages    

Last  year's  figures  exceed  those  of  any  of 
the  previous  years  in  quantity  and  value,  as 
well  as  in  wages  paid  for  labor.    The  average 


scale  and  mill  cinder.  The  quantity  of  lime- 
stone used  for  flnx  was  9,473  tons,  and  the 
quantity  of  coke   for  fuel  27,810  tons.     The 
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statistics  of  the   furnace   for   tlie   two  yeurs 
1896  and  1897  are  as  follows  : 


1896. 

1897. 

Ore  smelted     tons 

ScalH  and  mill  cinder " 

Limestone  for  Hux " 

Coke  for  fuel " 

Pig  iron  pn  duct " 

Value  of  product $ 

Wages  for  labor " 

Average  workmen 

51,138 

5,883 

8,657 

30,348 

28,302 

353,780 

47,000 

125 

37,492 

5,350 

9,47.< 

27,810 

24,011 

288,128 

40,000 

130 

The  quantity  of  American  ore  used  at   the 

furnace  last  year  was  34,722  tons,   as  against 

.35,808  tons  in   the   previous  year. 

ExploiUng 

for  Ontario  The    supoly  of    Ontario    ores    was 

Ores.  ^  '■    -^ 

])ro?ured  from  the  county  of  Hast- 
ings, chiefly  from  the  old  hematite  mine  in 
Madoc,  hut  magnetic  ores  are  now  being 
taken  from  the  Malone  mine  on  the  line  of 
the  Ontario  Central  Railway  and  from  Cala- 
bogie  on  the  Kingston  and  Pembroke  Rail- 
way. About  2,000  tons  has  recently  been 
received  from  the  latter  jdace.  Some  devel- 
opment work  was  ilone  last  year  on  proper- 
ties near  Desbarats  station  on  the  Sault  Ste. 
Marie  branch  of  tlie  C.  P.  R. ,  but  the  ore 
was  found  to  be  low  grade  at  the  surface  and 
work  was  suspended  until  tests  can  be  made 
with  a  diamond  drill.  At  the  present  time  a 
force  of  miners  under  charge  of  Mr.  Barnes 
is  opening  a  deposit  of  hematite  at  Algoma 
Mills.  The  ore  is  said  to  be  of  fine  quality, 
running  58  per  cent,  of  iron,  but  no  ship- 
ments will  be  made  until  the  season  of  navi- 
gation opens.  The  ore  body  lies  alongside 
deep  water  on  Lake  Huron. 

Copper  and  Nickel. 

By  the  Canadian  Copper  Company  and  the 
Trill  Mining  and   Manufacturing   Company 


mining  and  smelting  ojierations  were  carried 

on    in    the    Sudbury    district   last    year,   the 

former    having    three    furnaces  in 

Minen  and      ,  1,11  n  1         » 

WorkH  in       blast  and  the  latter  one.      I  lie  fur- 

operiition.  »,        ,,      ija'-         /, 

naccHoi  the  11.  11.  \  ivian  Company 
were  also  in  blast,  having  been  rented  by 
Joseph  Wharton  tf  Philadeli)hia,  but  the 
mines  <»f  the  conq^any  were  shut  down,  lie- 
sides  these,  work  was  carried  (»n  in  the  latter 
part  of  the  year  on  a  copper  jiroperty  in  the 
township  of  Gould,  on  the  Miss'ssaga  river. 
In  September  a  large  locati<»n  iqion  which 
some  work  had  been  done  by  the  fonner 
owners  in  1896  was  ac<juired  by  Jbseph 
Powers,  C.E.,  of  Lansingburg,  N.Y.,  on  be- 
half of  a  syiidicate  of  capitalists,  and  in  the 
last  three  months  of  the  year  a  force  of 
miners  was  employed  ujion  it.  A  camp  of 
six  houses  was  established,  an  engine,  hoist- 
ing plant  and  air  conq)re8sor  were  put  in  at 
the  works,  and  by  the  close  of  the  year  the 
shaft  had  reached  a  depth  <jf  100  feet  on  the 
vein,  with  drifts  of  25  feet  each  way  at  the 
bottom.  At  the  surface  the  vein  has  a  width 
of  three  feet,  and  at  the  bottom  (»f  the  shaft 
it  is  eight  feet.  The  ere  is  said  to  run  about 
eight  per  cent.  copi)er,  but  iti  places  it  is 
much  richer.  It  is  the  intention  of  the 
syndicate  to  continue  sinking  and  drifting, 
and,  if  the  ore  is  found  in  paying  ({uantities, 
to  build  a  concentration  plant  in  the  spring. 
There  is  fine  water  power  on  thn  Missi.ssaga 
river,  convenient  to  the  location,  which  the 
syndicate  proposes  to  develop  electrically  in 
connection  with  their  works. 

The  following  table  gives  the  output  of 
the  Sudbury  mines  for  the  six  years  1892-97, 
Ores  mined  together  with  the  (|uantity  of  ore 
Tn  the"Ix*"'^  smelted,  and  the  per  cent,  of  its 
years  1892  7.  nietallic  contents  : 


Year. 

Ore  rai'^ed, 
tone. 

Ore  smelted, 
tons. 

Per  cent,  of  metallic  contents 
in  ore  smelted. 

Nickel. 

Copper. 

Cobalt. 

1892 

1893 

1894 

1895 

1896 

1897 

72,849 

64,043 
112,037 

75,439 
109,097 

93,155 

61.924 
63,944 
87.916 
86,516 
73,505 
96,093 

3.36 
2.21 
2.92 
2.67 
2.67 
2.08 

3.19 
2.38 
3.14 
2.73 
2.54 
2.86 

.1007 
.0800 
.0721 
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The  (|iiantity  of  ore  Hinelhed  last  year  was 
larger  than  in  any  previous  year,  and  while 
the  percentage  of  copper  is  higher  tlian  in 
any  year  but  two  of  the  period,  the  per- 
centage of  nickel  is  Irss  than  in  any  year. 
No  cobalt  has  been  produced  since  the  closing 
of  the  Dominion  Mineral  Company's  works 
in  1894.  The  total  (ijuantity  of  ore  raised  at 
the  mines  in  the  six  years  is  526, 120  tons,  and 
the  quantity  smelted  469,928  tons.  It  must 
not  be  assumed,  however,  that  the  difference 
of  56,192  tons  represents  the  quantity  of  ore 
on  hand  in  the  stock  piles,  as  allowance  must 
be  made  for  loss  of  weight  in  the  roast  heaps. 
Labor  stat-  The  next  table  gives  the  labor 
Mi'nes°Ind^  statistics  of  the  mines  and  works 
for  the  same  period  of  six  years  : 


Works. 


The  total  amount  paid  for  wages  is  $1,614,- 
393,  and  the  average  number  of  workmen 
employed  has  been  551,  including  11  between 
the  ages  of  15  and  17  who  were  all  employed 
above  ground.  The  average  of  workmen 
above  ground  has  been  386  and  under 
ground  165.  Under  the  Mines  Act  no  girl 
or  woman  can  be  employed  at  mining  work 
in  or  about  a  mine,  and  no  boy  under  15 
years  of  age  can  be  employed  below 
ground. 

In   the  table   which    follows    comparative 

statistics  of  the  industry  are  given  for  the  six 

years,    showing     ore     raised     and 

Comparative  ,.     .   .  , 

Statistics  of  smelted  tor  each  year,   matte   pro- 

forsix  duct  and  its  metallic  contents,  with 

value  of  metals  in  the  matte  com- 


.  Year. 

Workers  of  15  to  17 
years 

Workers  over   17 
years 

Total 
workers. 

Total 
wages. 

above 
e:round. 

under 
ground. 

above 
ground. 

under 
ground. 

1892 

1893 

10 
10 
17 
7 
8 
12 

483 
356 
395 
341 
297 
379 

197 
129 
243 
96 
180 
144 

690 
495 
655 
444 

485 
635 

S 
339,821 
252,516 
311,719 
209,960 
247,151 
25.S,226 

1894  

1895   

1896 

1897 

For  the  six  years  the  average  rate  of  wages 
per  year  has  been  $488.62,  and  for  1897  it  was 
$473.32,    or  $15.30   less   than   the  average. 


puted  at  the  selling  price  at  the  works, 
amount  of  wages  paid  for  labor  and  average 
number  of  men  employed  : 


Schedule. 

1892. 

1893. 

64,043 

63,944 

7,176 

452 

1,653 

1,431 

19 

454,702 

115,200 

9,400 

252,516 

495 

1894. 

1895. 

1896. 

1897. 

Ore  raised tous 

Ore  smelted n 

Ordinary  matte n 

Bessemerized  matte,     k 

Nickel  contents^ „ 

Copper  contents. ...     n 

Cobalt  contents „ 

Value  of  nickeP $ 

Value   of   copper n 

Value    of    cobalt n 

Wages  paid d 

Men  employed 

72,349 
61,924 
6,278 
1,880 
2,082 
1,936 

590,902 

232,135 

3,713 

339,821 

690 

112,037 

87,916 

10,410 

1,470 

2,670^ 

2,748 

612,724 

195,750 

1,500 

311,719 

655 

75,439 
86,546 
12,625 
103i 
2,315| 
2,365^ 

109,097 

73,505 

9,733 

93,156 

96,094 

13,706 

328 

1,999 

2,750 

1,0481 
1,868 

404,861 
160,913 

"209,960" 
444 

357,000 
130,660 

359,651 
200,067 

247,151 
486 

263,226 
635 

2  These  are  the  figures  of  quantity  and  value  of 
nickel  product  supplied  to  the  Bureau  by  the  min- 
ing companies,  but  they  are  much  less  than  the 
figures  of  the  Trade  Returns  of  the  Dominion 
Government,  which  are  assumed  to  be  based  on 
sworn  statements  in  the  export  entries.  The 
owners  or  shippers  of  goods  consigned  to  a  port  or 


place  out  of  Canada  are  by  the  Customs  Act  re- 
quired to  make  entry  at  the  Custom  House  nbarest 
to  the  place  of  lading  of  the  kinds  and  quanti- 
ties of  the  articles  laden  by  them  for  export  and 
to  verify  I  he  same  by  oath.  "Such  entries,"  the 
Act  reads,  "  shall  specify  the  kinds  and  quantities 
of  the  articles  shipped  by  them  respectively,  and 
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The  matte  product  of  the  smelters  in  the 
six  years  is  G4,0G1^  tons  (59,828  ordinary 
and  4,233^  bessmerized),  being  13.84  per 
cent,  of  the  ore  as  delivered  t(j  the  furnaces. 
The  other  405,867i  tons  represents  the  gain 
in  freight  between  shipment  in  the  form  of 
matte  and  in  the  form  of  roasted  ore.  A 
portion  of  it  has  escaped  into  the  air  in  a 
gaseous  state,  but  the  bulk  of  it  has  g<me  to 
make  the  slag  pile.  The  metallic  contents  of 
the  matte  for  the  six  years  i.s  computed  to  be 
12,M)8|  tons,  or  25,137,500  lb.  nickel,  13,- 
0»8i  tons  or  26,197,000  lb.  copper,  and  30| 
toDs  or  61,500  lb.  cobalt.  The  values,  which 
are  bused  on  the  selling  price  of  the  matte  at 
the  works,  are  82,779,840  for  nickel,  ^1,034,- 
725  for  copper,  and  $14,()13  for  cobalt,  or  a 
total  value  in  the  six  years  of  $3,829,178. 
The  labor  cost  of  these  products,  as  already 
pointed  out,  is  $1,614,393,  which  apportioned 
according  to  values  would  give  $1,172,049.32, 
or  4J^  cents  per  pound  as  the  cost  of  nickel, 
$435,886  or  1'^  cents  per  pound  as  the  cost 
of  copper,  and  $6,457.57  or  lOh  cents  j)er 
pound  as  the  cost  of  cobalt — that  is  to  say, 
the  labor  cost  of  producing  them  in  the  form 
of  matte. 

The  next  tible  gives  the  comparative 
Comparative  ^'^^"^^  of  the  metallic  contents  of 
Metamc  ^  the  matte  based  on  the  selling  price 
•Contents,      ^t  the  works  : 


The  prices  of  both  nickel  and  copper  have 
fallen  almost  steadily  from  1892  to  1897,  and 
these  prices  bear  a  close  rulationahip  to  tlioso 
of  the  refined  met  ils.  The  average  of  nickel 
in  the  six  years  has  been  11.058  cents,  of 
copper  3.950  cents,  and  of  cobalt  23.760 
cents  per  pound  in  the  form  of  matte,  nnd 
in  the  ease  of  each  metal  the  cost  of  labor  is 
less  than  one-half — ranging  from  42  to  44  per 
cent. 

The  whole  of  the  matte  produced  at  the 
smelting  works  of  the  Sudbury  district  is 
Where  the  Sent  out  of  the  couutry  to  be  re- 
cow^r'are  fin^d,  there  being  no  refineries  of 
retined.  nickel  and  copper  mattes  in  Canada. 
The  great  bulk  of  it  at  present  goes  to  the 
Orford  Copper  Company's  works  at  Constable 
Hook,  N..I.,  and  a  small  portion  to  the  works 
of  Joseph  Wharton  at  Camden  in  the  same 
State.  The  cost  of  rehning  cannot  be  accur- 
ately stated,  but  it  is  about  9^  cents  per 
pound  for  shot  or  plate  nickel  and  6  cents 
for  nickel  oxide,  while  for  fine  copper  it  is 
about  3^  cents  per  pound,  or  about  double 
the  labor  co  t  of  ])rodacing  the  matte. 

ConpuLed  at  the  present  selling  prices  of 

nickel  and  copper  in  the  American  markets, 

the  value  of  nickel  and  copper  pro- 

Vahie  of  the  r     ,       r.      ,, 

Fine  .Meui    duccd  from  the  or<  s  of  the  Sudbury 

products  •  •        , ,  •  in 

mines  in  the  past  six  years  would 
be  for   nickel   $8,798,125,    and    for    copper 


Year. 

• 

Nickel 

Copper 

Cobalt 

per  ton. 

per  lb. 

per  ton.    per  lb. 

per  ton. 

$ 

436  .S2 
494  73 
461  54 

per  lb. 

1892 

1893  

$ 

283  81 
275  08 
238  36 
174  83 
183  22 
179  91 

centB. 

14.190 

13.754 

11.918 

8  741 

9.166 

8.995 

$ 

119  90 
80  50 
71  23 

68  02 

69  94 
72.75 

cents. 

5.995 
4.025 
3  561 
3.401 
3  497 
3.637 

cents. 

21.841 
24.736 
23.077 

1894 

1835   

1896  

1897 

the  total  quantity  of  each  kind  of  article  "  ;  and 
*'  that  the  values  of  such  articles  are  truly  stated 
according  to  their  actual  cost  or  the  value  which 
they  bear  at  the  port  and  time  of  exportation." 
The  following  table  compiled  from  the  Trade 
Returns  gives  by  quantity  and  value  the  e.vports 
from  Canada  of  fine  nickel  contained  in  ore,  matte 
orspeiss  in  the  six  fiscal  years  1892-97  : 


1896 
1897 


lb.  6,996,540 
7,527.472 


$486,651 
498,515 


55,134,902   $3,438,729 


1892 
1893 
1894 
1895 


lb. 


15,233,028 
8,924.000 
8,411,276 
8,042,586 


$617,639 
427,557 
808.799 
599,568 


The  fiscal  year  of  the  Dominion  endfi  on  June  .30, 
but  allowing  for  the  difference  of  six  months  be- 
tween the  fiscal  and  calendar  years  there  is  still 
a  very  large  discrepancy  between  the  returns  made 
to  the  Bureau  and  those  made  to  the  Department 
of  Trade  and  Commerce  in  the  six  year^— thow  of 
the  latter  exceeding  the  former  by  more  than  100  per 
cent,  in  cjuantity  and  by  nearly  25  |)er  cent,  in  value. 
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$2,947,102,  or  a  total  of  $11,745,287  ;  but 
for  a  portion  of  the  period  the  selling  price 
of  nickel  has  been  much  higher  than  it  now  is. 
Without  at  all  touching  the  delicate  sub- 
ject of  tariff  policies,  it  may  be  allowable  here 
to  note  the  course  of  United  States 
can  Tariflf  legislation  on  the  nickel  duties  for 
the  past  thirty-six  years.  In  1861 
nickel  was  on  the  free  list.  In  1802  it  was 
made  subject  to  a  duty  of  10  per  cent,  ad 
valorem.  In  1870  a  specific  duty  of  30  cents 
per  pound  was  imposed,  which  in  1872  was 
reduced  by  10  per  cent.,  but  in  1875  the 
former  rate  was  restored.  In  1883,  under  the 
Morrill  tariff,  nickel  in  ore,  matte  or  other 
crude  form  not  ready  tor  consumption  was 
taxed  15  cents  per  pound,  as  was  also  fine 
nickel,  nickel  oxide,  or  alloy  of  any  kind  in 
which  nickel  was  the  element  of  chief  value. 
Mr.  Wharton's  mine  at  Lancaster  Gap  was 
exhausted  soon  after  the  passage  of  the  Mor- 
rill tariff,  but  diligent  search  was  kept  up  for 
ores  in  North  Carolina  and  other  States  of 
the  Union,  including  Missouri  and  Oregon.  In 
1890,  when  the  McKinley  tariff  was  framed, 
the  rate  on  nickel,  nickel  oxide  and  alloy  of 
any  kind  in  which  nickel  was  the  component 
of  chief  value,  was  reduced  to  10  cents  per 
pound,  but  ores  of  nickel  and  nickel  matte 
were  placed  on  the  free  list.  The  reason  for 
so  doing  was  subsequently  stated  by  Mr. 
McKinley  himself  in  these  words,  made  under 
oath  :  "It  was  very  doubtful  whether  we 
had  any  considerable  quantity  of  nickel  in 
this  country.  That  is,  we  had  nickel  mines 
in  Pennsylvania,  the  one  owned  by  Joseph 
Wharton  nobody  questioned  but  that  it  was 
about  mined  out,  and  as  there  seemed  to  be 
none  in  this  country,  on  the  principle  we 
we  were  framing  the  Bill  we  either  would 
put  it  on  the  free  list  or  reduce  it  to  a  revenue 
tariff.  And  I  think  the  Committee  were 
pretty  well  satisfied  that  it  was  very  doubtful 
whether  we  had  any  nickel,  at  least  not  in 
quantities  in  the  United  States  ;  and  we 
understood  that  there  were  great  mines  in 
Canada."  In  1894,  by  the  Wilson  tariff,  ores  of 
nickel  and  nickel  matte  were  put  on  the  free 
list,  and  the  duty  on  nickel,  nickel  oxide  and 
alloy  of  any  kind  in  which  nickel  is  the  com- 
ponent material  of  chief  value  was  further 
reduced  to  six  cents  per  pound.     The  Bill  as 


it  passed  the  House  placed  ore,  matte,  fine 
metal  and  all  alljys  of  it  on  the  free  list,  but 
the  Senate  made  fine  nickel  and  its  alloys 
again  dutiable.  The  Dingley  tariff  of  last  year 
left  ore  and  matte  on  the  free  list  as  before, 
although  a  strong  effort  was  made  in  the 
interest  of  owners  of  deposits  in  Oregon  to 
impose  a  duty.  Item  185  of  the  tariff  reads: 
"Nickel,  nickel  oxide,  alloy  of  any  kind  in 
which  nickel  is  a  component  material  of  chief 
value,  in  pigs,  ingots,  bars,  or  sheets,  six  cents 
per  pound."  From  this  brief  record  it  will 
be  observed  that  as  regards  nickel  ore  and 
matte,  nickel  alloys  and  refined  nickel,  the 
American  tariffs  have  been  studiously  framed 
for  the  promotion  of  American  interests.  It 
was  only  when  they  could  no  longer  hope  to 
procure  the  raw  material  in  their  own  country 
that  they  agreed  to  place  ore  on  the  free  list ; 
but  while  doing  so  they  maintained  a  prohibi- 
tory rate  upon  the  refined  metal  and  its  alloys. 
By  the  Morrill  law  of  1883  nickel-steel  con- 
taining only  three  per  cent,  of  nickel  was  made 
subject  to  a  tax  cf  $300  per  net  ton,  by  the 
McKinley  law  of  1890  the  tax  was  made  $200 
per  ton,  under  the  Wilson  law  it  was  $120^ 
per  ton,  which  is  continued  under  the  Dingley 
law,  and  the  lowest  of  these  rates  is  pro- 
hibitory. 

Gold. 

The  working  gold  mines  of  the  Province 
during  the  past  six  years  supply  the  following 
statistics  of  statistics  of  men  employed,  ore 
SIX  Years,  treated,  gold  product  by  weight 
and  values  and  wages  paid  for  labor  (p.  29). 

None  of  the  mills  connected  with  the  mines 
were  running  the  whole  year,  and  only  two  or 
Operations  three  of  them  ran  day  and  night 
of  the  Mills.  ^^Q^  ^^  operation.  The  old  mill  at 
the  Sultana  mine  was  idle  for  some  time  during 
the  construction  of  the  new  one,  and  when 
working  it  treated  only  low  grade  ore.  The 
Mikado  mill  was  not  started  until  August, 
and  the  Regina  and  Foley,  while  not  running 
continuously  during  the  year,  were  worked 
only  twelve  hours  per  day.  All  the  other 
mills,  except  the  one  of  the  Canadian  Gold- 
fields,  Limited,  were  in  ()peration  for  a  few 
weeks  each  towards  the  end  of  the  year. 
Four  out  of  the  nine  mills  are  connected  with 
mines  in  which  a  considerable  amount  of 
development  has  been   done,  although  in  the 
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case  of  three  of  tliese  it  was  late  in  the  year 
before  compressor  drills  wore  supplied  to  take 
the  place  of  hand  drills  in  the  workir  ga.  Yet 
these  four  mills  show  a  substantial  excess  of 
gold  value  over   the  cost   of   labor.     In  the 


.4572   oz.       The    value  per  t<»n  in  fine  gold 
in  the   same  period   is    87.74,    and 

WeiKhtand 

value  of       the    value    of  an  ounce  «>f  ^old  by 

Bullion.  ,  .        .  o  J 

the    returns    is   !!<10.93   or    .819   of 
fine  gold.     Discussion  has  taken  place  rectnt- 


Schedule. 


Mines  worked number 

Men  above  ground " 

Men  under  ground " 

Ore  treated tons 

Gold  product oz. 

Gold  value   $ 

Wages  paid  for  labor    " 


1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

9 

15 

4 

8 

8 

9 

85 

112 

40 

126 

103 

222 

40 

56 

52 

111 

86 

216 

3,710 

5,560 

2,428 

6,500 

13.292 

27,589 

1,695 

2,022A 

3,0.'^8 

7,154 

11.412 

3'6.906 

32,960 

32,776 

.50,781 

121.848 

1 'JO.  244 

22,750 

[ 

49,027 

38,032 

56.234 

91,210 

217,766 

other  five  mines  a  large  amount  of  develop- 
ment work  had  to  be  done,  which  is  properly 
a  charge  against  capital,  but  it  is  difficult  to 
procure  returns  from  which  a  correct  classi- 
fication can  be  made  of  charges  against  capi- 
tal and  production. 

The  total  quantity  of  ore  treated  in  the  six 

years  was  59,079  tons,  and  the  total  yield  in 

bullion  is  valued  at  84()r),509,  beini; 

Averages  of  ^ 

<5oi(i  an     average     of     §^7.90    ])er     ton. 

produc-tion.  ■, 

This  appears  to  show  that  the  ore 
is  low  grade,  but  as  in  the  stages  of 
development  not  much  pains  is  taken  to 
select  the  ore  sent  to  the  mills,  it  is  prob- 
able that  better  results  will  be  obtained 
when  the  mines  are  efficiently  opened  up. 
The  fact  that  at  nearly  all  the  mines,  such  as 
the  Sultana,  Regina.  Mikado  and  Foley,  the 
shafts  and  workings  ])rove  the  veins  to  in- 
crease in  width  as  depth  is  attained,  encour- 
ages the  hope  that  immense  ore  bodies  are 
available,  and  if  this  is  found  to  be  the  case 
•  an  average  of  $7.90  per  ton  of  free  milling  ore 
is  ample  for  the  building  up  of  a  great  gold 
mining  industry.  At  the  Hammond  Reef 
mine  there  is  no  doubt  whatever  of  the  ex- 
istence of  an  ore  deposit  of  enormous  extent, 
and  there  are  several  others  in  the  region  of 
the  Upper  Seine,  as  well  as  in  the  vicinity  of 
Lake  of  the  Woods,  near  Jack  fish  bay  on 
lake  Superior,  in  the  country  north  of  lake 
Wahnapitae,  and  in  the  county  of  Hastings, 
on  which  the  reports  are^quite  as  favorable 
as  on  the  Hammond  Reef. 

The  weight  of  the  bulli<m  product  is  given 
in  the  table  only  for  the  five  years,  1893-97, 
and  for  three  years  the  average  per  ton   is 


ly  on  the  basis  to  be  adopted  in  piiblishing 
the  weight  of  bullion  as  returned  by  the 
gold  mills,  some  writers  strongly  cc^ntending 
that  the  only  proper  basis  is  fine  gold.  But 
there  is  something  to  be  said  in  support  of 
the  other  view.  It  is  worth  knowing  what  the 
quality  or  degree  of  fineness  of  the  gold  of  any 
particular  mine  or  of  the  mines  of  a  (listrict 
is  as  deterniiiud  by  its  mint  value  ;  and  hav- 
ing its  weight  as  ])roduced  and  the  mint 
value  it  is  a  simple  matter  to  calculate  the 
equivalent  quantity  in  fine  gold,  whereas  if 
the  latter  only  is  given  with  the  mint  value 
no  calculation  can  be  made  of  the  former. 

Only  p.\rtial  returns  have  been  olh-cted  of 
gold  properties  in  ])r()cess  of  development, 
Properties  ^^^^  ^^  estimate  can  be  formed  of 
DeXp*'"^t'ie  cost  of  the  work  done.  In 
Mient.  some  cases  tlie  labor  expended  has 

reached  S8,000  to  $10,000  during  the  past 
year,  and  the  whole  amount  must  be  large. 
The  reports  of  the  Inspectors  show  that 
development  operations  have  been  carried 
on  upon  nearly  fifty  locations. 

Mining  Accident 

Mining  accidents  involvii.g  22  men   in  all 

were  reported  to  the  Bureau  of  Mines  in  1897, 

a   number  much   in   excess  of  the 

General  . 

caupesof       previous   year.     The   increase   wa.s 

Accid«-iit3        ,        ,     ,  ,  ,  , 

doubtless  due  partly  to  the  grratvr 
amount  of  min'iig  and  development  work 
being  carried  on,  but  also  in  part  to  a  more 
general  observance  by  mine  owners  of  those 
])rovisions  of  the  Mines  .\ct  which  recpn're 
notice  of  all  mining  accidents,  whether  small 
or  great,  to  he  seiit  to  the  Bureau  of  Mines. 
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Fortunately  the  majority  were  not  of  a  grave 
character,  only  one  being  fatal,  while  a  num- 
ber v/ere  comparatively  trivial  in  their  nature. 
They  may  be  classified  as  to  their  importance 
in  the  following  way :  1  fatal,  9  serious,  and 
12  slight. 

On  January  15  four  men  working  on   Min- 
ing Location  318X  at  Sawbill  lake,   in  the 
employ  of  Mr.   James  Hammond, 

At  the  .     •  1     .  1      •  r 

Hammond    were    in  ured    by   an    explosion    or 

Reef  Mine.     ,  .  '        ,      .  i      •         t  i 

dynamite,  their  names  being  Joseph 
Drainville,  Edward  Durahme,  William  Po- 
treau  and  Edward  Duchon.  The  men  were 
preparing  to  thaw  out  some  frozen  dynamite 
in  a  can  or  thawer  which  had  been  used  for 
the  purpose  before.  It  is  thought  that  some 
nitro-glycerine  had  run  out  of  the  dynamite 
into  the  sawdust  at  the  bottom  of  the  can 
when  previously  used,  and  when  the  sup- 
posedly empty  vessel  was  placed  on  the  fire 
to  melt  some  ice  which  was  adhering  to  the 
bottom,  an  explosion  took  place.  Drainville 
and  Durahme  had  each  one  leg  broken,  while 
the  other  two  were  badly  shaken  up,  cut  and 
bruised.  They  were  brought  in  from  the 
mine  and  placed  in  the  hospital  at  Port 
Arthur.  Potreau  and  Duchon  recovered  in 
a  few  days,  and  on  13th  April  Mr.  Hammond 
wrote  that  the  others  had  also  been  discharged 
from  the  hospital  cured. 

At  the  Craig  gold  mine,  south  halves  of  lots 
4  and  5  in  the  third  concession  of  Tudor,  a 
At  the  Craig  "^^^^^  named  Hugh  McLeod  was 
Gold  Mine,  struck  on  the  head  by  a  windlass 
crank  and  received  a  nasty  scalp  wound.  Mc- 
Leod and  another  workman  were  hoisting 
ore  out  of  a  shaft  with  a  hand  windlass,  and 
on  the  bucket  reaching  the  top  they  were 
in  the  habit  of  emptying  it  and  pushing  it 
back  into  the  pit  while  the  rope  was  slack. 
On  one  such  occasion  the  weight  of  the 
bucket  jerked  the  crank  out  of  McLeod's 
hand,  he  being  at  the  windlass,  and  com- 
ing round  struck  him  on  the  head  with 
considerable  force.  The  superintendent  of 
the  mine  had  within  a  few  minutes  of  the 
occurrence  cautioned  the  men  against  the 
practice  of  throwing  the  bucket  back  into  the 
shaft  in  this  way,  but  they  did  not  pay  atten- 
tion to  his  warning.  McLeod  was  taken  to  his 
home  atBannockburn,  and  recovered  in  a  short 
time.     The  accident  occurred  on  January  18. 


On  January  28,  on  the  same  property,  a 
man  named  Joseph  Jackson  had  his  finger 
broken  by  l)eing  struck  with  a  hammer  in  the 
hands  of  another  workman  while  drilling. 

James  McGregor  had  one  of  his  legs  broken 
on  February  22  whilst  prying  out  ore  from 
At  the  Can-  I'^J^^t  bed  No.  329  in  <-.he  roast  yard 
compa^ny^s^^'  ^^  ^^®  Copper  Cliff  mine,  by  hav- 
Nickei  and     jjjor  his  leg  jammed  between  two 

Copper  o  '^    "f 

Mines.  large  blocks  of  ore.     The  man  re- 

ceived every  care,  and  on  March  20  was  re- 
ported as  being  well  on  the  way  to  recovery. 

On  April  12,  in  a  stope  of  the  Copper  Cliff 
mine,  a  Finlander  named  August  Hille  had 
both  his  legs  broken  above  the  knee.  He 
was  at  the  bottom  of  the  stope  shovelling  ore 
into  a  tram  car  when  a  piece  of  rock  or  ore 
rolled  down  the  side  of  the  pile  from  which 
he  was  loading,  and  struck  him.  The  pile 
was  of  ore  accumulated  and  broken  down 
during  the  preceding  winter.  Hille  at  once 
received  surgical  treatment  and  was  transfer- 
red to  Sudbury  hospital  next  morning ,  where 
he  made  satisfactory  progress.  He  was 
discharged  about  August  10,  walking  with 
crutches,  but  in  the  expectation  of  being  able 
to  resume  work  in  a  few  days.  While  off 
duty  he  received  from  the  co-operative  fund 
of  the  mine  benefits  at  the  rate  of  one  dollar 
per  day.  This  is  a  fund  maintained  by  a 
contribution  of  50  cents  per  month  from  each 
of  the  Canadian  Copper  Company's  employes, 
ofiicials  and  workmen  being  both  included. 
The  company  contributes  to  this  accident 
fund,  and  allied  objects  for  the  welfare  of 
their  men,  over  $400  a  year.  It  is  under  the 
sole  management  of  the  employes,  and,  it  is 
stated,  is  highly  appreciated  by  them  especi- 
ally by  the  married  men. 

Alfred  Dean,  one  of  the  Company's  miners 
was  engaged  on  the  eighth  level  of  the 
Copper  Cliff  mine  on  October  28  shovelling 
ore  into  a  mine  car  when  he  was  struck  by  a 
piece  of  rock  falling  from,  or  supposed  to 
have  fallen  from,  a  point  overhead,  where  a 
winze  was  being  put  through  from  the  seventh 
to  the  eighth  level.  The  piece  of  rock  struck 
Dean  in  the  sniall  of  the  back  and  inflicted  in- 
juries which,  thougli  apparently  slight  at  first, 
proved  to  be  severe.  However  he  made  good 
progress  towards  recovery,  though  on  Decem- 
ber 17  he  was  reported  as  still  unable  to  work., 
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Victor  Maaki,  a  miner  employed  by  the 
Canadian.  Coppar  Company,  while  at  work  in 
the  ninth  level  of  the  Copper  Cliff  mine  on 
August  9  was  struck  by  a  })iece  of  rock 
wliich  broke  his  left  leg.  Inspector  Slaght 
was  at  the  mine  when  the  accident  occurred, 
and  as  a  result  of  his  examination  and  incjuiry 
was  satisfied  that  every  precaution  in  scaling 
and  testing  the  walls  and  roofs  of  workings 
had  been  taken  by  the  management  of  the 
mine.  The  foreman  had  finished  scaling  in 
the  neighborhood  of  the  place  where  the 
accident  happened  only  at  seven  a.m.  of  the 
same  day,  and  regarded  the  spot  as  safe. 
Maaki  was  removed  to  Sudbury  hospital, 
where  he  ma,de  a  good  recovery. 

At  the  Deloro  mine,  owned  by  the  Cana- 
dian Goldfields,  Limited,  Timothy  Dady,  a 
AttheDeioro  ""ner,  whUe  descending  to  his 
Gold  Mine,  work  on  the  momiug  of  April  5, 
slipped  on  the  ladders  in  the  Gatling  shaft, 
and  fell  a  short  distance  on  to  a  landing, 
without  receiving  any  serious  injury.  The 
accident  was  due  to  his  own  carelessness.  On 
April  10  he  was  ex])ected  to  be  at  work  in 
a  day  or  two. 

At  tlie  same  mine  on  April  22  an  assist- 
ant drill  runner  named  Charles  Wellman, 
while  at  work  in  one' of  the  stopes  in  the 
Tuttle  shaft,  was  slightly  scalded  by  a  hose 
cou])ling  becoming  disc<mnected  and  the 
escaping  steam  striking  him  in  the  face.  He 
was  off  work  about  a  week. 

A  driller  named  William  Davidson,  while 
at  work  in  the  Deloro  mine  (^n  May  10,  care- 
lessly laid  his  thumb  over  the  end  of  a  drill 
he  was  holding,  and  received  a  full  blow 
from  a  hammer  wielded  by  his  partner  John 
Craig.  His  thumb  was  badly  damaged,  but 
no  more  serious  results  followed. 

At  the  same  mine  two  minor  mishaps  were 
reported  on  June  8,  whereby  John  Mc- 
Cullagh  received  a  cut  across  the  back  of  his 
hand  through  a  piece  of  rock  falling  upon  it 
from  the  wall  of  the  lode  after  blasting,  and 
Charles  Froath  was  scalded  in  the  face  by  a 
ste.am  hose  attached  to  a  rock  drill  breaking. 

On  October  5  an  employe  of  the  Comi)any 
named  Thomas  Christy  was  struck  across  the 
1  ack  at  the  hip  by  a  two -inch  plank  falling  a 
short  distance  in  the  first  north  winze.  The 
iiccident  was  not  a  serious  one. 


At  the  Foley  gold  mine,  owned  and  w«.rke<l 
by  the  Foley  Mines  Company  of  Ontario, 
Limited,  a  Swedish  miner  named 
oiki'Mi'ne''^  August  Johnson,  on  May  1  fi-ll 
from  the  bidder  in  theN«»rth  shaft, 
a  distance  of  about  seventy-five  feet,  receiv- 
ing very  severe  injuries.  His  skull  was 
fractured,  his  head  otherwise  badly  cut,  and 
his  left  leg  broken  just  below  the  hip  joint. 
The  ladders  were  said  to  be  in  perfect  onler 
and  the  air  in  the  shaft  exceptionally  good. 
As  the  Mines  Act  re(juires  that  every  f<»ot- 
way  or  ladder  shall  have  substantial  plat- 
forms at  intervals  of  not  more  than  forty 
feet,  in({uiry  was  made  as  to  the  distances 
from  each  other  of  the  several  landings  or 
platforms  in  the  manways  of  this  shaft.  The 
superintendent  of  the  c<>mpany  stated  in 
reply  that  between  the  first  and  second  levt-ls 
— a  distrtnce  of  fifty  feet — the  ladder  jdat- 
forms  were  sixteen  and  eighteen  feet  apart. 
At  the  time  of  the  occurrence  Johnson  had 
just  left  the  second  sollar  or  platform  and 
had  climbed, as  nearly  as  could  be  ascertained, 
about  fifteen  feet  when  he  lost  his  hold  on 
the  ladder.  His  fall  would  have  been  stopped 
on  the  sollar  he  had  left  but  for  the  fact  that 
in  his  descent  he  struck  a  man  who  was  ju.st 
leaving  the  second  level,  which  threw  him 
into  the  skip-road.  After  this  his  fall  was 
broken  by  striking  the  bearing  pieces  under 
the  skip  stringers,  which  are  about  eight  feet 
apart.  When  he  reached  the  bottom  .of  the 
shaft,  Johnson's  fall  was  broken  by  about 
five  feet  of  water  in  the  sump.  The  man 
was  subject  to  epileptic  tits,  and  it  is  believed 
that  he  lost  his  hold  of  the  ladder  while  in 
one  of  these.  He  was  placed  under  the  care 
of  Dr.  McKenzie,  who  on  May  21  reported 
his  complete  recover}-  as  almost  certain. 

In  the  same  mine  and  in  the  same  shaft  on 
May  25  one  of  the  company's  miners  named 
William  Robinson,  while  clearing  away  a 
platform  preparatory  to  blasting,  broke  a 
plank  on  which  he  was  standing  and  fell  a 
distance  of  thirty  feet.  Two  other  men 
named  Anderson  and  Mattson  were  also  in- 
jured, but  all  three  recovered,  Robinson  in 
about  three  weeks  and  the  other  two  a  week 
or  two  later. 

The  only  fatality  i»f  the  year  took  place  at 
the    Olive    gold   mine,    the   property  of   the 
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Preston  Gold   Mining  Company,  on  Air^ust 

20,  wlion  ;i  Swodisli  miner  named  Guatavus 

Dahlgrin  lost  liis  life  under  some- 

^^^'^^,^^'^'^  what  unusual  circumstances.     The 

Oold  Mint!. 

facts  seemed  to  warrant  investiga- 
ti<m,  and  Mr.  J.  A.  Bow,  Inspector  of  Mines 
for  Western  Ontario,  was  instructed  to  make 
due  inquiry  and  report.  Mr.  Bow's  report 
is  as  follows  : 

"  I  have  the  honor  to  report  herewith  the 
result  of  my  investigation  into  the  accident 
which  occurred  at  the  Olive  mine  on  August 
20,wherein  one  GustavusDalghrin  lost  his  life. 
"I  made  the  investigation  on  December 
22,  and  examined  under  oath  Eric  Gus- 
tavson,  Hans  Lenrior,  01  e  Slett,  Charles 
Honeychurch  and  W.  A.  Preston,  manager 
of  the  mine.  The  circumstances  of  the  case 
were  as  follows  : 

"The  accident  took  place  on  August  20 
last,  in  No.  1  shaft  on  the  main  vein.  The 
shaft  was  68  or  69  ft.  deep.  At  a  depth  of 
63  ft.  from  the  surface  drifting  had  been 
commenced  east  and  west  on  the  vein.  The 
east  drift  was  about  5  ft.  in,  and  the  west 
drift  a  little  more.  A  ladder  way  extended 
from  the  surface  to  the  63  ft.  level.  The 
ladders  were  substantial  and  the  rungs  all 
good.  I  think  the  top  ladder  was  suspended 
by  a  rope  and  the  succeeding  ones  securely 
fastened  to  it  so  that  they  were  safe  for 
travelling  up  and  down.  (I  say  "  I  think  " 
because  the  evidence  was  not  very  definite 
on  this  point.)  The  lowest  ladder  was  sus- 
pended from  the  others  by  a  rope,  so  that  it 
could  be  hauled  up  when  blasting. 

"The  mine  was  being  worked  by  day  shifts 
only  and  blasting  done  at  six  o'clock  in  the 
evening.  Thus  the  air  in  the  mine  wa^  clear 
for  the  commencement  of  work  on  the  fol- 
lowing morning.  All  work  was  being  done 
by  contract. 

"The  said  Gus  Dalghrin  and  Eric  Gustav- 
son  were  part^iers  working  under  contract  to 
drift  in  the  east  drift  at  the  63  ft.  level. 
They  had  been  drilling  all  day  and  had  drilled 
three  holes  for  blasting,  two  of  which  were 
charged  fully  and  the  third  with  only  a  small 
amount  of  powder  for  "squibbing."  i.  e., 
blasting  out  a  small  chamber  at  the  bottom 
of  the  hole  so  that  a  larger  quantity  of 
powder  could  be  put  in  and  a  more  eftective 


blast  obtained.     At  5.30  p.m.  everybody  had 
come  out  of  theshaft  and  theblasting  wasdone. 
"  Now    Mr.   Preston,    the    manager,    had 
informed  the   miners  that  it  was  dangerous 
to  go  down  the  shaft  in   the   evening  aft^  a 
blast,  and  that  on  no  account  were  they  to 
<lo  so  until  the  following  morning.     But  not- 
withstanding,   Eric    Gustavson,   who    in    his 
evidence  stated  that  he  did  not  think  it  was 
dangerous  and  did  not  remember  having  been 
told  by  Mr.  Preston  not  to  go  down,  and  his 
partner,   Gus    Dalghrin,    went   down   about 
7  p.m.  (after  eating  hearty  meals)   to  charge 
the  third  hole  for  blasting  that  same  evening 
in  order  to  save   time.     Dalghrin  went  down 
ahead.     They   charged    the   hole   and   were 
down  but  a  few  minutes  when  Dalghrin  took 
sick — the  air  being    very   bad.      Gustavson 
told  him  to  go  up  while  he  finished.      Dalgh- 
rin went  up  the  ladder  and  Gustavson  having 
prepared  the  hole  for  firing  started  up  also 
shortly  after.     The  latter  had    got  about  15 
or  20  ft.    up  when  he  felt  a  heavy  body  fall- 
ing past  him,    which   touched  or  grazed  his 
shoulder.     (Dalghrin  was  about  40  feet  from 
the  bottom  when   he  fell.)     Knowing  that  it 
was  Dalghrin,  but  feeling  sick  himself,  Gus- 
tavson continued  to   the  surface.     Dalghrin 
was  not  killed  instantly  as  Gustavson  could 
hear  him  breathing  heavily  at  the  bottom. 

"When  Gustavson  got  to  the  surface  he 
sent  Charles  Jackson  down.  Jackson  went 
down  immediately,  and  was  heard  calling  for 
help  at  the  bottom.  Meanwhile  the  alarm 
had  spread  and  all  the  miners  and  others  on 
the  premises  had  assembled. 

"  Hans  Lennor,  who  was  employ*  d  as 
lander,  went  to  Jackson's  assistance.  He 
found  Jackson  trying  to  get  Dalghrin  into  a 
sitting  posture.  Lennor  did  not  go  right  to 
the  bottom  at  first,  but  only  to  the  drift. 
Jackson  was  nearly  unconscious.  Lennor 
called  to  him  to  give  him  his  hand,  which  he 
did  after  some  difficulty,  and  Lennor  pulled 
him  up  :nto  the  drift,  leaving  Jackson  lying 
there  in  an  unconscious  state.  Meanwhile 
Gustavson  had  come  down  again,  but  as  he 
could  be  of  no  assistaned  he  returned  to  the 
top  and  fainted  when  he  reached  the  surface. 
Fortunately  Dr.  R.  M.  Simpson  of  Winnipeg 
was  at  the  mine  at  the  time  of  the  accident, 
at^l  knowing  that  the  men  would  faint  on 
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reaching  the  surface  he  had  made  prepara- 
tions to  catch  thoni  at  the  top,  tlnm  savin*^ 
the  lives  of  all  who  could  walk  up  the  hidders 
unaided. 

"  Lennor  next  went  down  to  help  Dal- 
ghrin.  He  could  hear  the  latter  breathing' 
heavily  at  the  bottom.  Lennor's  light  had 
gone  out  long  before  this  leaving  the  place 
in  total  darkness.  Dalghrin  was  sitting 
against  the  foot  wall  of  the  shaft  with  his 
head  resting  sideways  on  his  shoulder  and 
"  snoring"  heavily.  Lennor  raised  Dalghrin 
up  into  the  drift  by  means  of  a  plank.  The 
body  of  the  hitter  was  quite  limp.  Unfortu- 
nately he  slid  back  into  the  shaft,  feet  tirsc, 
when  Lennor  was  preparing  to  ascend  the 
ladders.  The  floor  of  the  drift,  it  appears, 
sloped  gently  toward  the  shaft,  which  was 
about  6  ft.  below  the  drift.  Lennor  put  out 
his  hand  to  prevent  Jackson  sliding  back 
als  ).  The  latter  caught  Lennor  around  the 
waist.  Lennor  tried  to  climb  the  ladder 
with  his  harden,  but  went  six  steps  only, 
took  sick  and  had  to  return.  He  left  Jack- 
son in  the  drift  and  went  to  the  surface. 

'*  Olo  Slelt,  a  miner,  went  down  when 
Lennor  came  up,  and  found  Jackson  in  the 
drift.  He  took  a  rope  down  with  him  which 
he  tied  around  Jackson,  and,  the  other  end 
of  the  rope  being  held  at  the  surface,  Jackson 
was  pulled  up,  Slett  walking  up  the  ladder 
and  holding  Jackson.  Dalghrin  was  evidently 
dead  by  this  time,  as  Slett  did  not  hear  any 
noise  from  him. 

"Charles  Honeychurch,  who  had  just 
arrived  that  day  and  had  taken  a  contract  to 
sink  in  the  shaft,  next  went  down  to  get 
Dal»jjhrin,  He  took  a  light  down  but  it  went 
out  as  soon  as  the  bottom  was  reached.  Dal- 
ghrin was  lying  just  where  he  had  fallen  from 
the  drift.  He  was  apparently  dead.  A  rope, 
one  end  of  which  was  at  the  surface  was  lied 
by  a  slip-knot  around  his  body.  The  body 
was  hauled  up,  Honeychurch  walking  slightly 
in  advance  up  the  ladder  and  holding  the  rope. 
About  thirty-five  feet  from  the  bottom  the 
body  slipped  through  the  loop  of  the  rope  and 
fell  to  the  bottom.  The  rope  was  tied  around 
the  waist  or  chest  and  slipped  over  the  arms 
and  head.  Honeychurcli  came  to  the  surface 
for  fresh  air,  and  went  down  again  in  a  few 
minutes.     This  time   he    tied  the  rope  more 
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securely  and  the  body  of  Dalghrin  n-ached 
the  surface  without  any  more  trouble. 

'  Mr.  VV.  A.  Piestxjn,  the  manager,  wa* 
at  supper  when  the  accident  occurred.  Hear- 
ing some  shouting Jie  ran  out  and  found  the 
men  all  runn  ng  towards  the  shaft.  He  went 
u[i  and  saw  Lennor,  (iustavson  aiul  .Jackson 
lying  unconscious.  Dr.  Simpson  was  attend- 
ing them.  Honeychurch  was  down  in  the 
shaft.  Mr.  Preston  had  tlie  bucket  sent  down 
with  a  fire  in  it  to  clear  away  the  smoke  and 
gases.  The  body  of  Dalghrin  was  brought 
up  and  life  was  found  to  be  extinct.  Dr. 
Simpson  examined  it  carefully.  There  vraa 
a  bruise  on  the  back  of  the  head  which  wa« 
much  swollen  and  other  bruises  on  the  face 
not  swollen  at  all,  showing  that  some  <»f  the 
bruises  which  must  have  resulted  fr<  ni  the 
second  fall  were  post  nn^rtem. 

"  Dr  D.  C.  McKen/ie  of  Mine  Centre 
saw  the  body  and  told  me  that  he  believed 
death  to  have  been  caused  by  the  first  fall,  as 
some  of  the  bruises  were  post  mortem. 

*'  I  called  upon  Dr.  Simpson  at  Winnipeg, 
and  his  account  of  the  aff-iir  was  practically 
the  same  as  I  got  at  the  mine  He  stated  that 
Dalghrin  was  not  down  in  the  sha^t  more 
than  fifteen  minutes  altogether  bef(»re  he  was 
brought  up,  and  Jackson  U'  tmore  than  about 
five  minutes.  He  also  state<l  positively  that  he 
distinctly  remembers  Preston  telling  the  men 
not  to  go  down  in  the  evening  after  a  blast, 
and  that  Eric  Gustavson  admitt€>d  so  on  being 
(juestioned  by  Mr.  Preston  on  the  day  of  the 
accident  " 

At  the  Stella  mine,  luining  locations  886 
and  S87,  the  i)r<>perty  of  the  Ontario  Pro- 
spectors' Mining  and  Development 

At  the  ^  ^  ' 

Stella  Gold    Company,    Limited,  on    December 

Mine.  1    IT    •    1     T-»i-    1       f    II 

13  a  miner  named  I  riah  lilight  fell 
a  distance  of  60  feet  down  the  shaft.  No  bones 
were  broken,  but  the  man  sustained  a  severe 
shock  to  his  nervous  system.  It  appears  that 
he  was  down  in  the  shaft  some  five  feet  from 
the  surface  and  standing  in  a  corner  with  his 
feet  braced  on  two  logs,  cutting  away  .some  ice 
which  inteifere<l  with  the  hoisting  of  the  ore 
bucket.  From  this  precarious  position  he 
slipped  and  fell.  On  December  28  he  waa 
reported  as  being  all  right  save  for  the  violence 
done  to  his  nervous  system,  and  as  expecting 
to  return  to  work  after  the  New  Year. 
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iVIininS*    Roads  miles  of  road  was  constructed  and  improved 

from  Mine  centre  towards  Bad  Ver- 

There  was  expended  by  the  Government  Mine  Centre 

^                "^  to  Turtle      million  lake,  while  northward  from 

last  year  in  the  construction  of  mmm«  roads  Lake.           ^^.^  ^^^^  ^  ^^^^  ^^  ^^^^  ^.^^  ^^^ 

the  sum  of  «32,956,  their  aggregate  length  ^^^   ^^^   ^^^     ^^^^^  ^^  ^^^^,^              ^^^^^ 

beinij  about  52  miles.     The  loni^est  of  these  .  .                   ^.                   ,     ,     „,,    , 

,      ^     ,               1  r-,      ,  .„  T    ,             1  some  promising  properties  are  worked.    What 

18  the  Bonheur  and  feawbiU  Lake  road,  ex-  .,                 i.iT>i.r»i.             it>-       ti 

..        .          T^     ,                  •  IS  known  as  the  Kat  Portage  and  Kainy  Lake 

tending  from  Bonheur   station   on  ,                  , .        ,  ,     ,            .         xxii     i  i 

Bonheur        ,     ^  ^   x^           ,          ,  -,      •  Toad  was  contmued  last  year  from  Hilly  lake 

andSawbiii  the  C.  P.  R.   to  the  gold  mines  on  ^    .i      t-»-       -r.     i.            •            a          i 

Road.           _,      ,  .„  1  1         T^               IT      .•  ,,     ,           to  the  Fine  Portage  mine.     A  good 

Sawbill  lake.     Its  general  direction  Roads  out     ■,-,.,     .r^                           •.  .      ., 

,               ...  of  Rat  Port-  deal  of  tramc  passes  over  it  to  the 

is   southwesterly,   crossing   m   its   way   (JruU  age.                 .                 i     -^       -n           ^    ^  ^      ■, 

.     \     ^„o.         •           i-r»i  mines,    and    it    will    probably    be 

river  and  passing  by  (jrull,  Surprise  and  ICed  .      t    i    ^             ■,     t       .     ^          t    i      -kt 

^  .      ,  ,           rr,!      ,    ,   1  ,       .1    ■     o/^,       1  cxtended  at  an  earW  dav  to  Long  Lake  Nar- 

Paint  lakes.     The  total  length  is  30  ^  miles,  *  i      ..  n          -i        r        -,            ^ 

,  .  ,     ,        -            ,            1        .   orw  i.    "j      •  1  rows.     About  live  miles  or  road  was  also  con- 

which   has   been  chopped  out  30  leet  wide,  ,       .-,■,■,•            .    r           nr.   ,    -r^     , 

,  ,     ,  ^_  „           -11          1    1  .1         11  structed  leading  out   from    Rat   Portage   to 

grubbed  20  feet  wide,  and  graded  the  whole  .              ,       .    .       ,,.,,-,. 

,,                        ,  ,,                      .  mines  and  mining  lands  m  the  direction  of 

distance  except  the  crosswaying  on  an  aggre-  -r^,in                  .,t-.i-,          ■,       ^ 

.-           .,,         ,    .  T                  T    •i.L  Rossland,  known  as  the  Rossland  road.     On 

gate  of  five  miles.     Three  bridges  were  built  ^,             .,           ,.,io         •      .^      -r    ^  n  ^ 

,.,,                  r^ir^c^rr.  the  north  shore  of  lake  Superior  the  Jackrish 

over  streams,  each  with  a  span  oi  40  leet.    I  o  _,            .  _         _^  .             ^ 

,,        ,          ,       »   ^              ^  ,.       ,  Bay  and  Long  Lake   road  was  ex- 

improve  the  channels   of   transportation  be-  North  of       ^^      ,    ,         ,.   ?                  ,              ., 

,                 .   ,             x^r  1  •            11            1    .Li  ^^^^  Super-  tended   a   little   over   three   miles, 

tween   points   on    Wabigoon    lake    and   the  ior.                ...               _        .„           ,.  o,  ,      •, 

,-..,,,                 11     Vl          1           •      i.1  while  near  the  village  of  Schreiber 

Manitou  lakes,  as  well  as  to  make  easier  the  ....              ...                 ,      °       .             ^     , 

-                  •     .  •       1    .  a  bridge  was  built  over  a  deep  ravine  to  afford 

Pommunioa- ^^^ans   of   communication  between  °                                        f. 

Son  fro.      the  C.  P.  R.   and  points  on  Rainy  f^l   ™*^"^   "^  ''^^•''""g   ■""»"«  ^"'^  "^^"^ 

%JnA^^..   lake,  a  road  of  7i  miles  was  built  ^'''"^'   ™  "^'*'  """"^y-     ^^^   ""^^  "^  *«^« 

,         ji     1       1     /.   i»/r-       1111          II-  several  improvements  is  given  in  the  follow- 

from  the  head  of  Minnehaha  lake,  which  is  . 

connected  with  lake  Wabigoon,  to  Trafalgar 

bay  on  the  Upper  Manitou.      A  s  parts  of  the  Bonheur  and  Sawbill  road $19,443 

same  improvement   a   dam  was    built  across  Wabigoon  and  Manitou  works 8,430 

Wabigoon  river   at   Dryden,   j  ust   above  the  Shoal  Lake  road 500 

falls,  and  another  on  Manitou  river.     By  the  turtle  Lake  road 1,983 

latter  work  the  waters  of  Wabigoon  lake  and  "  J°^^  ^°  ^'"^  ^^^^^^^  "^^°^ ^^^ 

,           -11,1           1       ,   ,  1  Rossland  road 800 

river  are  made  navigable  throughout  the  sum-  T    kfi  h  R           d                                   QOO 

mer  for  a  distance  of  30  miles,  and  by  the  for-  Schreiber  bridge       300 

mer  the  waters  of  the  Manitou  lakes  and  river  

for  a  distance  of  50  miles.    The  road  is  the  con-  ' 

necting  link  between  the  lakes.     In  the  Shoal  Appropriations  of  $15,000  have  been  made 

Lake  region  on  the  Seine  river  about  three  for  the  construction  of  mining  roads  this  year. 


Mines  of  Northwestern  Ontario 


By   James  A.   Bow,   Inspector 


Introduction 

I  HAVE  the  honor  to  present  liereby  my 
first  annual  report  on  the  Mines  of 
Northwestern  Ontario.  The  report  em. 
braces  all  working  mines  and  nearly  all  loca- 
tions where  more  or  less  prospecting  or 
developement  work  is  going  on  or  has  been 
done.  As  I  travelled  the  first  part  of  the 
summer  in  company  with  Dr.  Coleman  and 
Prof.  Willmott,  who  were  out  on  geological 
work  for  the  Bureau,  a  number  of  places  will 
be  included  in  their  reports  which  will  be 
only  lightly  or  not  at  all  mentioned  here.  It 
would  be  impossible  to  include  in  this  report 
all  locations  where  operations  are  going  on, 
as  we  are  continually  hearing  of  the  com- 
mencement of  testing  or  developing  in  some 
new  place,  and  within  the  past  two  or  three 
months  there  have  been  a  number  of  such 
tliat  have  not  been  visited  by  me. 

So  far  the  prospects  of  the  country  have 
been  improving.  New  sections  are  being 
opened  up  and  developed,  and  the  older 
sections  in  most  cases  give  no  reasons  for 
discouragement.  The  Lake  of  the  Woods 
country  still  stands  in  the  front  with  the 
largest  mines  and  mills.  Gold  is  being  found 
in  a  number  of  new  places  there,  such  as  on 
Camp  bay,  Shoal  lake,  etc.  And  although  a 
few  of  the  mines  give  discouraging  results, 
the  larger  ones  such  as  the  Sultana,  Regina 
and  Mikado,  which  have  the  most  extensive 
developing,  appear  to  be  improving.  Tlie 
Lower  Seine  river  country  received  a  little 
set  back  when  some  of  the  mines  there  closed 
down,  but  now  things  are  looking  more  en- 
couraging than  ever.  The  Foley  mine  is 
looking  best  between  the  200  and  300  foot 
levels.  Several  new  mines  have  opened  up, 
such  as  the  Olive,  Golden  Star  or  Randolph 
and  AD2,  and  there  is  no  doubt  that  the 
Lucky  Coon  and   Ferguson    will    soon  com- 


mence operations  again  al.s«).  1  am  told  that 
work  is  going  on  in  a  number  of  jdaces  on 
the  Seine  between  Shoal  and  Sawbill  lakes, 
and  also  east  of  the  Sawbill.  The  Sa\v]>ill 
country  holds  its  own.  This,  like  all  other 
})art3,  will  require  time  to  prove  its  value  ; 
but  it  looks  as  if,  with  the  big  Haunnond 
Reef,  it  would  have  a  very  l)right  future  be- 
fore it.  Prospecting  has  been  going  oi\  in 
the  Shebandowan  section,  but  not  much  can 
be  said  about  this  i)lace  yet.  All  of  these 
regi()n8  liave  some,  if  only  one  or  two.  proper- 
ties that  will  pay  well  ;  l)ut  when  it  is  con- 
sidered how  little  is  really  known  of  wliat  is 
under  the  ground,  and  in  fact  on  the  surface 
too  in  most  cases,  it  seems  foolish  to  jump  at 
any  conclusions.  The  Manitou  country 
received  a  "black-eye"  when  the  mines 
there  closed  down,  but  the  people  in  that 
section  are  not  discouraged.  There  are  some 
good  veins  there,  and  there  is  no  reason  why 
it  should  not  be  quite  equal  U)  the  other 
sections  of  the  country.  There  is  work  going 
on  in  several  i)laces,  and  the  Xeepawa  uiine 
will  be  opened  again  right  awuy.  Tlie  fact 
of  a  mine  or  a  number  of  mines  closing  down 
at  any  place  is  not  necessarily  a  reason  for 
discouragement,  as  there  are  so  many  reasons 
for  their  so  doing,  and  it  has  seldom  been  the 
cise  that  it  has  been  done  from  the  fact  of 
the  vein  playing  out.  A  new  section  south 
of  the  railway  track,  between  Tache  and 
Brule,  of  a  few  S(juare  miles  in  extent 
is  being  prospected  and  developed,  and 
gives  very  good  promise.  North  of  the 
track  in  the  Lac  Seul  and  Minnietakie  regions 
a  number  of  locations  are  being  taken  up, 
and  according  to  reports  that  will  prove  to  be 
a  very  good  country.  The  Jackfi.sh  country 
north  of  Lake  Superior  received  a  set  back 
also  on  account  of  the  Empress  mine  closing 
down,  but  it  was  certainly  not  from  want  of 
ore  that  it  did  so,  and  according  to  rej>ort«  it 
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will  Hfcart  up  ajfaiii  in  tlio  near  future.  The 
old  Silver  mining  region  at  Port  Arthur  is 
beginning  to  show  signs  of  life  again.  Some 
work  is  being  done  at  a  couj)le  of  the 
mines. 

As  I  stated   before,    I  made   my  first  trip 
over  the  country  with  Dr.  Coleman  and  Prof. 
Willmott.     We  left  Rat  Portage  on  June  10 
by  0  inoe  and  visited  all    the  mines  on   the 
Lake  of  the  Woods  that  were  then  in  opera- 
tion,   finishing    u])    and    returning    to    Rat 
Portage  on  June  30.     We  next  took  the  train 
to   Wabigoon.  and  after  Dr.  Coleman  and  I 
visited  Dryden  to  look  at  some  properties  we 
left  Wabigoon  by  steamer  on  July  6  for  the 
mouth  of  the  Litt'e  Wabigoon  river,  which 
flows  into  Little  Wabigoon  lake.     From  this 
point  we  took  to  our  canoes  again  and  voy- 
aged up  the  river  to  Long  lake,  across  several 
portages  to  Big  Turtle  river,  and  down  the 
latter  to  the  Seine.      We  visited  the  working 
mines  in  that  section  and  then  continued  up 
the  Seine  to  the  SaAvbill   country  and  from 
there  to  Savanne,  arriving  at  the  latter  place 
on   July    22.      We    took  the    train    to   Fort 
William  that  night,  stayed  there  for  a  day  or 
two,  and  continued  east.     Dr.  Coleman  went 
through    to  Sudbury,   while  Prof.    Willmott 
and  I  stopped  ofif  at  Schreiber  and  Jackfish 
to    visit   the  mines  at   these   points.     Prof. 
Willmott  left  me  at  Jackfi>h,  where  I  stayed 
for  several  weeks,  in  the  meantime  visiting 
some  locations  in  the   neighborhood.      Re- 
ceiving instructions  to  make  another  tour  of 
inspection,  1  went  to  Rat  Portage  again,  and 
on  September  7  left  by  canoe,  making  another 
trip  over  the  Lake  of  the  Woods,  and  return- 
ing   on    September   22.       I    then    went    to 
Savanne  and  with  two  canoemen  made  the 
trip  down  the   Seine  river  to    Shoal    lake, 
leaving  Savanne  on  October  9,  and  visiting 
the   Sawbill   and  other   places  on  the  way. 
Having  finished  at  the  Seine  river  country,  I 
started  for  Wabigoon  by  way  of  Rainy  and 
Manitou    lakes,    with    only    one    canoeman, 
arriving   there    on    November    2.     I    stayed 
there  for  several  weeks,  visiting  some  places 
in   the   neighborhood   during  this  time,  and 
then  took  the  train  to  Fort  William,  where  a 
couple  of  the  old  silver  mines  had  commenced 
operations.     Returning  to  Bonheur,  1  made 
the  trip  to  Sawbill  and   return  by  stage,  and 


continued  west  to  Rat  Portage,  stopping  for 
two  days  at  Wabigoon  on  the  way.  On 
December  10,  desirous  of  going  to  Mine 
Centre  again,  I  took  the  train  via  Winnipeg 
and  Tower,  and  the  stage  from  the  latter 
point,  which  is  two  days  journey  from  Mine 
Centre.  Returning  the  same  way  I  arrived 
in  Rat  Portage  on  December  31.  On  Janu- 
ary 19  of  this  year  I  went  out  to  the  Regina 
mine  by  stage  and  returned  on  the  21st. 

The  larger  mines,  as  a  general  rule,  I  find* 
are  in  a  pretty  safe  condition,  the  managers 
comply  ng  satisfactorily  with  the  Mines  Act. 
Copies  of  the  latter  were  left  at  all  the  places 
I  visited,  and  the  Inspector's  Books  at  the 
principal  mines. 

Lake  of  the  Woods  Mines 

My  first  object  of  visit  was  the  Hay  Island 
mine,  situated  on  the  eastern  side  of  the  long 
^,     ^  ,    ^   arm  which  stretches  north  from  Hay 

Hay  Island  '' 

Mi°e-  island,  in  the  Lake  of  the  Woods. 

This  is  an  old  mine,  originally  known  as  the 
Keewatin.  Two  shafts  had  been  sunk  ; 
one  near  the  shore,  now  completely  sub- 
merged during  high  water,  and  another  a 
few  hundred  feet  back  on  high  ground.  These 
shafts  are  said  to  be  on  the  main  vein.  The 
former  exposed  at  the  bottom  a  4-foot 
quartz  vein,  but  in  the  latter  the  vein  averages 
les?  than  a  foot  in  width.  The  mine  is  now 
owned  and  worked  by  the  Hay  Island  Gold 
Mining  Company.  Mr.  John  Kenty  is  man- 
ager. I  visited  the  place  on  June  10  and  on 
September  7,  and  found  work  progressing 
favorably. 

There  are  two  veins  on  the  property,  one 
called  the  main  vein,  and  about  200  feet  west 
of  it  a  parallel  vein  running  n.  20"  e., 
which  the  manager  believes  joins  the  former 
at  some  point  to  the  northeast.  The  main 
vein  has  been  traced  for  about  50  yards  near 
the  shore,  and  what  is  believed  to  be  the  same 
has  been  stripped  and  traced  for  100  feet, 
about  300  yards  farther  in.  It  ranges  from 
six  to  12  inches  in  width.  The  manager  is 
not  sure  that  this  is  the  same  as  the  4- 
foot  vein  exposed  at  the  bottom  of  the  old 
submerged  shaft,  but  is  working  with  the 
expectation  that  it  will  prove  to  be.  A  vertical 
shaft  is  being  sunk  on  a  line  between  the  two 
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old  shafts  for  the  purpose  of  proving  the  coii- 
tinuation.  It  will  ho  sunk  100  feet,  and  cross- 
cutting  will  be  carried  on  east  and  west.  On 
September  7  the  shaft  was  down  <)4  feet. 

The  branch  vein  has  been  traced  about  50 
feet.  Two  test  pits  several  feet  in  depth  have 
been  sunk  upon  it,  and  a  little  stripping 
done.  The  vein  is  rather  irregular,  but  shows 
about  18  inches  of  quartz. 

Hoisting  is  done  by  horse  and  whim.  There 
are  10  miners  employed,  and  work  is  carried 
on  by  day  and  night  shifts.  The  tihaft  is 
timbered  at  the  surface  aiid  properly  fenced. 

Dominion  Gold    Mining  Co. 

The  Gold  Hill  property  lies  east  of  Big 
Stone  bay.  This  mine  has  })een  mentioned 
Onid  Hill  ^^  previous  reports  and  will  not  be 
Mine.  dwclt  upon  at  length   here.     It  is 

owned  by   the  Dominion    Gold    Mining  and 
Redu'ition  Company. 

()  \  June  11,  at  the  time  of  my  first  visit, 
four  miners  were  employed  in  opening  up  the 
Combination  vein,  which  had  been  recently 
discovered  It  is  situated  about  a  mile  south 
of  the  former  workings.  This  was  the  only 
place  where  work  was  going  on  at  the  time. 
Two  test  pits  were  being  sunk  about  50  feet 
apart  ;  one  was  15  feet  deep  and  the  other 
nine  feet.  The  vein  was  four  feet  wide  on  the 
surface  and  consisted  of  green  schist  and 
quartz  mixed.     It  was  very  rich  in  free  gold. 

Operations  were  discontinued  on  this  vein 
a  few  weeks  after,  and  work  on  the  Pebble 
vein  commenced. 

On  my  visit  of  September  8  all  work  was 
concentrated  in  sinking  a  shaft  on  the  latter 
vein.  It  is  six  by  eight  feet  in  size  and  has 
reached  a  depth  of  115  feet.  The  first  level 
is  ()0  feet  from  the  surface.  A  drift  has  been 
run  west  2.3  feet  along  the  vein,  and  another 
east  11  feet.  The  second  level  is  115  feet 
down,  and  at  this  point  a  fork  is  being  driven 
which  was  11  feet  in  at  the  time  of  my  visit. 

The  vein  in  the  shaft  varied  in  width  from 
12  to  18  inches,  and  consisted  of  (juartz  mixed 
with  a  considerable  amount  of  country  rock. 
The  dip  of  the  vein  is  nearly  vertical  at  the 
surface,  but  gets  flatter  with  depth, 

'I  he  shaft  is  timl)ered  to  a  depth  of  12  feet, 
and  substantial  ladders  with  iron  rungs  are 
provided. 


The  smoke  and  gases  after  a  blast  are 
cleared  out  by  air  which  is  forced  d<twn 
through  a  can\aK  tulte  l)y  means  of  an  air 
blast. 

A  Hughes  puuq)  with  a  .3-inch  int^ike  was 
ready  to  be  taken  down  the  shaft  as  soon  as 
the  suuip  was  sunk.  A  small  sti'am  hoist  an<i 
a  boiK'r  of  1.5  or  20  horsi*  power,  wliirh 
furnishes  power  for  the  lunst  and  air  blaht, 
completes  the  machinery  list.  Tlu*  old  mill 
with  all  its  machinery  is  still  on  the  property, 
but  has  not  been  running  for  some  time. 

Four  miners  were  employed  in  September 
under  manager  Charles  Smitli. 

Work  has  been  discontinued  at  the  Hlack 
Jack  mine,  which  adjoins  the  (-'old  Hill 
...  IT  .  proi)ertv  and  belongs  to  the  same 
Mine.  company,  viz..  The  Dominion  (M»ld 

Mining  and    Reduction  Conq»any  of  Lond»>n. 

I  had  an  interview  with  Mr.  Alexander  M. 

Hay,  j)re8ident  of  the  Dominion  Gold  Mining 

and  Reduction  C()nqiany,  on  Janu- 

Lat«r  notes  i        r    n        • 

on  the  Do-    ary  24,  and  got  the  follownig  notes 

minion  Com-  .  ,  .  ...  ,  ^i        i>i      i 

imnys  pro-  from  huu  :  All  work  on  the  nlack 
Jack  and  Gold  Hill  properties  has 
ceased.  In  the  fall  of  1897  diamond  drilling 
was  done  at  both  places,  but  without  any 
satisfactory  residts.  A  bore  crossed  the 
Black  Jack  vein  at  a  vertical  depth  of  about 
.300  feet,  and  one  crossed  the  Pebble  vein  at 
a  depth  of  about  3)0  feet,  but  the  veins  at 
these  de])ths  were  small,  a3  at  the  surface. 
Diamond  drill  testing  has  also  been  carried 
on  lately  at  the  Sultana  Juni  )r  property, 
which  belongs  to  t^ie  some  conq>any.  The 
vein  was  crossed  at  a  depth  of  280  feet,  but 
results  were  not  satisfactory.  Some  more 
boring  may  be  done  here  in  the  future,  but 
the  Black  Jack  and  Gold  Hill  properties  will 
probably  be  given  up. 

The  Rat  Portage  Reduction  Works  an-  ii--w 
managed  by  Mr.  Hay  and  are  open  for  busi- 
RatPortAge  ness  as  usual.     No  alterations  have 

Keductioii 

Works.         been  made  in  the  machinery. 

Golden  Gate  Mine. 

About  three-quarters  of  a  mile  from  the 
Gold  Hill  camp,  and  connected  with  the 
latter  by  a  good  waggon  road,  is  the  Golden 
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Gate  luino.  This  property  originally  belonged 
to  the  Dominion  Gold  Mining  and  Reduc- 
Golden  ^^^^^^  Coni[)any,  hut  has  been  bought 
Gate  Mine,    g^j^j    jg    ^j^^^    worked    by    Mr,    W. 

A.  Laycock.  There  are  a  number  of  veins 
on  the  property  which  have  been  tested  more 
or  less. 

On  June  11  operations  were  going  on 
in  one  shaft  only.  It  had  then  reached  a 
depth  of  60  feet.  Thirty  feet  from  the  sur- 
face a  level  was  driven  along  the  vein  20  feet 
west 

On  my  visit  of  September  8  I  found  that 
work  had  been  discontinued  in  this  shaft. 
It  was  then  63  feet  deep,  and  the  drift  had 
been  driven  69  feet  altogether.  There  is  four 
or  five  feet  of  vein  matter  shown  in  the  shaft, 
consisting  of  quartz  and  green  schist,  and  an 
18-inch  pay  streak.  The  water  is  kept 
pumped  out  to  the  bottom  of  the  drift  with 
the  expectation  of  commencing  work  again 
soon.  Meanwhile  two  other  veins  on  the 
property  are  being  tested. 

About  a  hundred  yards  north  of  the  main 
shaft  is  a  vein  on  the  contact.  It  is  from  10 
to  20  feet  wide  and  consists  of  large  parallel 
quartz  stringers  alternating  with  bands  of 
green  schist.  It  has  been  traced  about  three- 
quarters  of  a  mile.  Test  pits  have  been  sunk 
in  three  places,  and  one  of  these  is  being 
continued. 

The  other  ore  deposit  is  a  felsite  dike  five 
or  six  feet  wide,  which  has  been  traced  about 
half  a  mile.  It  is  in  the  schist  and  runs 
with  the  formation,  which  has  a  strike  of 
northeast  and  southwest.  A  test -pit  is 
being  sunk  upon  the  dike. 

The  force  consisted  of  four  miners  and  two 
surface  men. 

There  is  a  comfortable  boarding  camp  on 
the  property,  besides  two  or  three  other 
buildings. 

Mines  near  Andrew  Bay. 

The  Stella  mine,  owned  by  the  Ontario 
Prospectors'  Mining  and  Development  C^om- 
«teii»  pany   of  Rat   Portage,    consists    of 

***"«•  locations  S86  and  87  east  of  Andrew 

bay,  on  the  eastern  side  of  the  Lake  oi  the 
Woods.  Mr.  Neil  Campbell,  manager  of  the 
mine,  has  been  employed  with  a  force  of  men 
all  summer  developing  the  property.     I  visit- 


ed the  place  on  June  11,  and   again   on  Sep- 
tember 9. 

There  are  several  veins  so  far  known,  two 
of  which  are  being  developed.  The  main  or 
Stella  vein  is  a  pyritiferous  vein  of  quartz 
containing  a  little  green  schi-t.  It  ranges 
from  two  to  four  feet  in  width,  and  has  been 
traced  about  a  mile  and  a  half.  The  strike 
is  nearly  east  and  west  and  the  dip  60 ^^ 
south.     It  crosses  both  locations. 

']  here  are  one  or  two  smaller  parallel  veins 
north  of  this  vein,  one  of  them  about  20  feet 
distant. 

The  country  rock  at  these  veins  is  trap, 
but  the  contact  with  the  granite  occurs  a 
short  distance  to  the  north. 

A  few  hundred  feet  north  of  the  Stella 
vein  is  what  is  called  the  Contact  vein,  as  it 
is  believed  to  be  on  the  contact  of  the  for- 
mations. It  is  from  16  to  20  feet  in  width 
and  has  been  traced  about  a  mile  and  a 
quarter.  The  strike  of  the  vein  is  a  few 
degrees  south  of  east,  and  the  dip  nearly 
vertical  The  vein  matter  is  green  schist  and 
quartz,  pretty  well  mixed  and  charged  with 
pyrites . 

On  the  Stella  vein  a  shaft  is  being  sunk 
which  has  reached  a  depth  of  38  feet. 
The  vein'  is  nearly  vertical  at  the  surface, 
but  at  a  depth  of  20  feet  dips  suddenly 
to  the  south,  and  five  feet  farther  down  leaves 
the  shaft  altogether.  It  does  not  pinch  how- 
ever. The  shaft  will  be  continued  straight 
for  a  depth  of  50  feet,  and  crosscuts  will  then 
be  driven  to  the  south  and  nortK  in  order  to 
cut  respectively  the  main  vein  and  the  smaller 
one  upon  the  north  side  which  dips  toward 
the  shaft. 

The  shaft  is  on  S87.  On  S86,  about  a 
quarter  of  a  mile  west  of  the  shaft,  where  the 
ground  rises  into  a  steep  hill,  an  adit  has 
been  driven  35  feet  west  into  the  same  vein. 
The  vein  varies  from  a  width  of  two  feet  at 
the  entrance  to  three  or  four  feet  at  the  end. 
This  adit  has  been  discontinued. 

About  50  feet  of  stripping  has  been  done 
on  the  vein  between  the  shaft  and  the  adit. 
The  covering  material  is  principally  loose  rock 
and  earth,  with  a  thick  growth  of  small  trees. 

On  the  Contact  vein  a  shaft  eight  by  14 
feet  in  size  has  been  sunk  to  a  dei)th  of  28 
feet. 
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About  a  (quarter  of  a  mile  west  of  tliia  shaft 
a  pit  has  been  sunk  to  a  deptli  of  seven  feet. 
This  was  done  last  March,  but  work  was 
abandoned  on  account  of  water  a  vugh  having 
been  tapped  which  filled  tiie  pit.  It  is  ex- 
pected that  operations  will  be  resumed  at  the 
latter  opening,  as  a  large  amount  of  quartz  ia 
shown  at  this  point  on  the  vein. 

The  large  shaft  on  the  Conbict  vein  is  not 
in  a  safe  condition,  and  the  nece.ssity  was 
pointed  out  of  having  it  securely  tiraljcred 
at  the  surface  before  sinking  is  commenced 
again.  Instructions  were  also  given  to  have 
a  fence  built  around  the  shaft  on  the  Stella 
vein.  Copies  of  the  Mines  Act  were  left 
with  the  manager.  There  are  nine  miners 
employed,  working  day  and  night  shifts. 
Sinking  is  done  by  contract  at  $20  per  foot 
for  the  first  50  feet.  The  shaft  is  eight  by 
12  feet  outside  the  timber. 

The  old  Jenny  Lea  camp,  which  is  on  an 
adjoining  location,  has  been  used  by  the 
present  company  so  far,  but  it  was  their  inten- 
tion to  erect  camps  of  their  own  very. shortly. 

A  good  wagon  road  three  and  a  quarter 
miles  long  runs  from  the  mine  to  the  landing 
on  Andrew  bay,  from  which  point  steamers 
can  run  to  Rat  Portage,  18  miles  distant. 

In  an  interview  with  Mr.  Campbell,  the 
manager,  early  in  January  of  the  present 
year,  I  learned  that  the  main  shaft  has  been 
sunk  (i5  feet,  and  30  feet  of  cross-cutting 
done  to  the  south. 

Another  property  near  Andrew  bay  is  known 
as  the  Triggs  mine,  which  was  acquired  by 
The  TriggB  ^^e  Triggs  Gold  Mining  Company 
Mine.  q£  Ontario  in  the  month  of  October. 

I  learn  that  development  work  is  being 
actively  carried  on  there  with  a  force  of  eight 
miners,  but  I  have  not  had  an  opportunity  to 
visit  it  yet.  The  property  consists  of  three 
locations  aggregating  1 1 3  acres. 

Oull    Island. 

After  leaving  the  Stella  mine  I  started  for 
Gull  island,  where  1  was  told  some  work  was 
Amhroae  g^^^^g  O"*  arriving  there  September 
Mine.  j^Q       Five   miners    were    at   work 

sinking  a  shaft  by  contract.  I  was  not  able 
to  obtain  any  definite  information  there 
about  the  company  or  their  intentions,  but 
made  the  following  notes  : 


This  mine  is  situated  on  liie  southern  ex- 
tremity of  Gull  island,  north  of  the  (Jrande 
Presquile,  and  coubists  of  location  K65.  It 
is  an  old  property,  having  been  discovered 
a  number  of  years  ago,  and  a  little  work  had 
been  done  before  the  present  company  com- 
menced operations  last  summer.  Tlio 
country  rock  is  a  soft,  clay  slate.  There  are 
four  or  five  veins  known  so  far,  which  are  all 
parallel  >«nd  run  with  the  strike  of  the  slate, 
which  is  a  few  tlegrees  north  of  east.  They 
are  close  together  and  cut  across  the  point 
of  the  island.  The  dip  is  nearly  vt-rtical  in 
each  case  and  good  clear  walls  are  shown  as 
far  as  they  have  been  exp(tsed.  The  vein 
matter  is  a  quartz  porphyry  principally,  l)ut 
more  or  less  quartz  is  contjiined,  occurring  as 
stringers  of  various  sizes,  and  sometimes 
tiiking  up  the  whole  width  of  the  vein.  The 
ore  bodies  are  no  doubt  eruptive  dikes,  and 
»the  (piartz  a  subseipient  deposit. 

The  two  most  northerly  veins  are  aV)out 
15  feet  apart.  The  more  northerly  only 
outcrops  in  one  place,  but  shows  a  width  of 
10  or  12  feet.  The  covering  material  is 
moss  and  trees,  which  give  cunsidenible 
trouble  in  strii)ping.  The  other  is  the  main 
vein  It  is  traceable  for  a  distance  of  about 
450  feet,  outcropping  in  two  places  only. 
The  third  vein  to  the  south  ain  be  traced 
about  400 yards.  It  has  been  uncovered  in 
several  places,  and  shows  a  width  of  from 
four  to  six  feet,  with  good  walls.  The  fourth 
vein,  20  or  30  feet  farther  south,  out- 
crops in  two  or  three  places  and  doubtless  cuts 
across  the  island  also.  It  is  from  seven  to 
eight  feet  in  width.  This  is  A  new  vein, 
having  been  discovered  last  Augu.st. 

About  125  feet  above  the  lake,  and  150  feet 
inland,  a  shaft  is  being  sunk  on  the  main  vein. 
It  is  6^  by  lOi  feet  outside  the  timber,  and  was 
forty  feet  deep  on  Sei)tember  10.  The  work 
is  being  done  by  contract,  the  first  50 
feet  to  be  sunk  at  825  a  foot.  The  width  of 
the  vein  varies  from  six  feet  at  the  top  to 
eight  feet  at  the  bottom.  There  is  a  two- 
foot  pay  streak  of  quartz  at  the  l>ottoni,  rich 
in  galena  and  zinc-blende.  Timbering  has 
been  carried  to  a  depth  of  10  feet.  A  horso 
and  whim  are  used  for  hoisting. 

There  is  some  old  work  on  the  property 
which  was  done   last   winter  by   the   former 
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owners.  At  fclio  cast  end  of  the  veins  the 
rock  rises  in  a  steep  l)lufF  from  the  water. 
Near  tlie  level  of  tlie  water  a  tunnel  has 
been  driven  west  along  the  first  vein  for  a 
distance  of  60  feet.  There  are  a  log  board- 
ing camp  and  a  couple  of  tents  on  the  pro- 
perty for  the  accommodation  of  the  men. 

Bath  Island  Mine. 

The  Bath  Island  mine,  owned  by  the  Bath 
Island  Mining  Company,  Limited,  of  Toronto, 
Bath  consists  of  locations  504  and  589P. 

Mine.  This  island  is  north  of  Cliff  island, 

which  is  north  of  the  Grande  Presquile.  Like 
Gull  island,  this  property  was  discovered  a 
numl)er  of  years  ago,  and  is  similar  in  nature 
to  it.  The  formation  is  a  clay  slate,  and 
the  ore  bodies  consist  of  a  series  of  parallel 
dikes  of  porphyry,  containing  more  or  less 
quartz  as  stringers.  They  run  nearly  east  and 
west  with  the  strike  of  the  schist. 

I  did  not  examine  more  than  two  or  three 
of  the  veins  ;  but  got  some  general  infoima- 
tion  from  the  foreman  who  was  in  charge  at 
the  time. 

There  are  said  to  be  19  veins  altogether 
which    average   five    or    six    feet    in    width 
and    can   be   traced    considerable   distances. 
More  or  less  test  pitting  and  stripping  work 
has  been  done  on  all  of  them. 

The  main  vein  is  the  second  one  from  the 
south.  It  can  be  traced  half  a  mile  or  more. 
A  shaft  6|  by  10|  feet  outside  the  timber  is 
being  sunk  upon  it.  It  was  84  feet  deep  on 
September  10.  The  shaft  is  sunk  directly  on 
the  vein,  which  is  practically  vertical.  The 
work  is  done  by  contract,  the  terms  of  which 
are  to  sink  100  feet  and  then  crosscut  150  feet 
to  the  south  and  100  feet  to  the  north.  There 
is  a  large  vein  called  No.  2,  which  it  is  ex- 
pected will  be  cut  by  the  north  crosscut.  The 
vein  varies  in  width  from  eight  feet  at  the 
top  to  five  feet  at  the  bottom,  and  is  three 
feet  at  the  narrowest  place  in  the  shaft.  The 
shaft  is  well  timbered  for  a  depth  of  40  feet, 
and  a  manway  cased  off  for  the  same  distance. 
A  bolster  from  Beatty  &  Sons,  Welland, 
driven  by  a  horse,  is  employed  in  raising  the 
bucket. 

About  a  quarter  of  a  mile  west  of  the  main 
shaft  on  the  same  vein  a  shaft  had  been  sunk 
about  two  years  ago  to  the  depth  of  20  feet. 


About  50  feet  east  of  the  main  shaft  there 
is  an  old  test  pit  20  feet  deep  on  the  main 
vein  also. 

There  are  nine  miners  employed  in  day  and 
night  shifts — four  in  the  former  and  two  in 
the  latter. 

The  buildings  consist  of  a  cooking-camp, 
blacksmith  shop,  powder  house  and  assay 
office.  There  is  also  a  neat  and  roomy  shaft 
house  over  the  mam  shaft,  and  the  bucket 
way  is  properly  guarded  at  the  surface. 

The  agreement  in  the  contract  is  to  sink 
the  first  100  feet  at  $29  50  per  foot,  with  the 
privilege  of  doing  the  next  50  feet  at  the 
same  rate.  This  includes  timbering,  lagging 
and  putting  in  ladder  ways  ;  the  company 
furnishing  the  timber  and  lagging,  and  pump- 
ing and  hoisting  machinery. 

Mr.  Allan  Mac  Donald  of  Rat  Portage,  who 
is  the  contractor,  told  me  on  January  3,  that 
work  was  still  going  on.  The  shaft  had  been 
sunk  101  feet  and  discontinued.  They  were 
now  working  in  the  crosscut,  which  had  been 
driven  43  feet  north  from  the  bottom  of  the 
shaft.  They  expect  to  cut  No.  2  vein  48 
feet  from  the  shaft. 

At  the  Passage. 

Southwest    of    the   Passage   to    Whitefish 

bay  on  the  western  shore  is  the  property  M. 

H190.  a  location  of  57  acres  owned 

Location 

MH 190.  by  Messrs  Morris,  Kennedy,  Gau- 
daur  and  Bates  of  Rat  Portage.  I  visited  the 
place  on  August  28  and  again  on  September  11. 
The  formation  here  is  hornblende  schist 
and  trap,  the  contact  with  the  granite  being 
close  by  to  the  southwest.  The  ore  deposits 
consist  of  fahlbands,  or  parallel  bands  of 
hornblende  schist  mixed  with  a  dark  quartz 
porphyry,  and  a  proportion  of  quartz 
scattered  all  through  it.  More  or  less  pyrites 
is  contained,  and  the  material  is  a  little  oxi- 
dized near  the  surface.  There  are  several  of 
these  fahlbands  close  together,  averaging  in 
width  from  12  to  20  feet  apparently.  But  not 
much  stripping  has  been  done  yet,  and  their 
extent  has  not  been  accurately  determined. 
The  main  vein  can  be,  traced  for  a  quarter  of 
a  mile.  It  outcrops  at  the  shore  and  shows 
a  width  of  12  feet.  There  are  several  test 
pits  along  the  vein,  and  a  shaft  of  seven  by 
11  feet  is  bein*):  sunk  about  250  feet  from  the 
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shore.  It  wis  15  feet  deep  on  Sei)teinber  11. 
A  little  test  pitting  has  also  been  done  on  the 
vein  to  the  south. 

Work  commenced  here  in  the  latter  j)art  of 
July.  A  force  of  six  miners  has  been  em- 
ployed under  Mr.  George  Bates  as  manager. 
It  was  at  the  shore  where  the  main  vein  out- 
crops that  the  first  signs  of  gold  were  found, 
and  a  little  quarrying  has  l>een  done  here. 

Mr.  Mon-is  told  me  recently  that  operations 
had  ceased   for  the    winter.     The   shaft  had 


following  sunnnary  from  the  entries  in  the 
Inspector's  Book  gives  the  amount  of  work 
which  had  been  done  on  the  property  up  to 
Sej)tember  1 1. 

There  are  four  shafts  altogether  ;  the  main 

shaft,  six  by  10  feet  in  size  and  'M'A  fe-  t  deep; 

the  air  sliaft  (400  feet  houth  on  the 

Details  of  ■     \    n  m    e  i 

the  siime  veni)  oi  feet  deep  ;  and    the 

shaft  on  the   we.st  veni  and  Camp 

shaft,  72  feet  and  18  feet  deep  respectively. 

The  Inst  three  shafts  are  old  work. 


Regina  Mine,  Jan.  20,  1898 

been  sunk  to  a  depth  of  36  feet.  The  amount 
of  quartz  he  said  had  increased  towards  the 
bottom,  and  the  vein  was  richer. 


The  Regina  Mine. 

I  visited  the  Regina  mine  on  June  24  and 
on  September  11.  This  mine  is  being  rap- 
idly developed  and  the  vein  seems  to  be 
improving  with  depth.  The  management 
has  been  transferred  to  Mr.  Henry  A. 
Pringle.  Full  accounts  of  the  mine  were 
given  in  previous  reports  of  the  Bureau.     The 


Lon^tudinal  section  of  main  ^haft. 

Three  chains  ejist  of  the  main  vein  is  a 
parallel  vein  called  the  Magazine  vein.  It 
has  been  i^tripped  for  a  distance  of  alxtut  50 
yards  up  the  face  of  tiie  hill.  It  aveniges 
about  nine  inches  in  width.  An  open  cut 
about  30  yards  long  and  of  an  average  depth 
of  eight  feet  has  been  made  on  it. 

The  following  is  the  extent  of  workings  in 
the  main  shaft,  including  the  tunnel.  The 
latter,  which  is  driven  south  on  the  vein  from 
the  mouth  of  the  shaft,  is  214  feet  long, 
and  has  been  discontinued.     Sixty  feet  from 
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the  surface  a  level  has  been  driven  south  133 
feet  and  one  north  27  feet.  One  hundred 
and  eight  feet  from  the  surface  a  level  ha.s 
been  driven  south  355  feet  and  one  north 
64  feet.  One  hundred  and  eighty-five  feet 
from  the  surface  a  level  has  been  driven  south 
229  feet  and  one  north  181  feet.  Two 
hundred  and  forty-eight  feet  from  the  surface 
a  level  has  been  driven  south  91  feet,  and 
one  north  75  feet.  Two  hundred  and  ninety- 
eight  foet  from  the  surface  a  level  has  Veen 
driven  south  49  feet,  and  one  north  31  feet. 

Stoping  has  been  done  in  the  first,  second 
and  third  levels  and  in  the  tunnel.  In  the 
latter  nearly  all  the  ore  has  been  stoped  out 
overhead  for  a  distance  of  80  feet  south, 
leaving  sufficient  for  the  support  of  the  sur- 
face. In  the  first  level  stoping  has  been 
carried  up  to  the  tunnel  for  a  length  of 
120  feet.  In  the  north  drift  a  25-foot  raise 
has  been  made.  In  the  second  level  south 
for  a  distance  of  70  or  80  feet  along  the 
vein  the  ore  has  been  stoped  out  over- 
head up  to  the  first  level.  A  little  stoping 
has  also  been  done  near  the  shaft,  and 
near  the  south  end  of  the  same  drift.  In  the 
third  level  north  the  ore  has  been  stoped  out 
overhead  for  a  distance  of  110  feet  and 
with  an  average  raise  of  about  18  feet.  In 
the  south  drift  a  little  stoping  has  been  done 
in  two  places  near  the  centre  ;  and  at  the 
south  end  the  ore  has  been  stoped  out 
for  a  distance  of  60  feet,  with  a  raise  of  27 
feet. 

With  the  exception  of  the  cyanide  works 

no   change   has   so    far    been   made   in   the 

machinery.     For  drilling  there  are 

Machinery  . 

and  Cyanide  two  air  compressors  and  three 
machine  drills.  For  hoisting  and 
tramming  there  are  a  hoisting  engine,  two 
buckets,  three  cars  and  four  trucks.  For 
milling  there  are  a  Blake  crusher,  two  five- 
stamp  batteries  and  two  Colorado  Perfection 
concentrators.  Power  is  supplied  by  three 
boilers  and  a  steam  engine.  A  cyanide  plant, 
according  to  the  McArthur-Forrest  patents, 
has  been  installed  for  the  treatment  of  the 
concentrates  and  tailings.  It  was  completed 
and  put  into  operation  about  the  first  of 
January,  1897.  The  capacity  is  600  tons  of 
tailings  per  month  and  two  10- ton  vats  of 
concentrates. 


The  main  shaft,  including  the  manway,  is 
in  a  suitable  condition  as  regards  safety. 
Stopes  are  properly  secured  with  timbering 
and  fencing.  Other  shafts  are  covered  and 
danger  notices  posted  up.  The  machinery  in 
the  mill  is  all  properly  guarded.  The  total 
force  of  the  mine  consists  of  40,  including 
12  miners. 

Mr.  Pringle  intends  building  a  new  mill 
entirely  in  the  spring.  It  will  be  a  40-stamp 
one,  or  its  equivalent  in  Tremaine  steam 
stamps.  A  Tremaine  two-stamp  mill  is 
to  be  installed  right  away,  and  worked 
all  winter  for  experiment.  If  satisfactory, 
gravity  stamps  will  be  dispensed  with 
altogether.  The  foundation  for  the  Tre- 
maine stamp  was  being  prepared  during  my 
last  visit;  it  will  be  placed  alongside  the 
old  battery.  The  new  mill  will  have  a 
different  site  ;  it  is  to  be  built  on  a  granite 
spur  which  juts  out  into  the  lake,  close  to 
the  old  one. 

The  mill  and  outside  works  are  lighted  by 
electricity. 

Since  last  year  a  new  blacksmith  shop  and 
a  reading  room  have  been  built. 

A  steamboat  named  the  Squaw,  owned  by 
the  company,  runs  between  the  mine  and 
Rat  Portage. 

On  January  20, 1898,  1  visited  the  mine 
again  and  made  the  following  notes :  The  main 
Recent  pro-  shaft  has  been  sunk  to  a  total  depth 
Mine.  of  374  feet.     No  drifting  has  been 

done  in  the  first,  second  or  third  levels  since  last 
inspection.  The  fourth  level  has  been  driven 
south  190  feet  altogether.  The  south  drift  in 
the  fifth  level  has  been  driven  a  length  of  180 
feet,  and  the  north  drift  48  feet.  At  a  distance 
of  360  feet  from  the  surface  a  sixth  level  has 
been  established.  The  south  drift  is  105 
feet,  and  the  north  drift  is  15  feet.  Eighty 
feet  from  the  thaft  in  the  third  level  south  a 
stope  30  feet  long  has  been  carried  up  to 
the  second  level.  A  stope  100  feet  long  has 
been  commenced  in  the  fifth  level  south,  and 
will  be  raised  to  the  third  level.  After  this 
only  the  fourth  and  sixth  levels  will  be 
driven  (both  directions)  and  the  second  level 
south,  so  that  the  mine  will  bo  worked  by 
practically  120-foot  stopes.  The  second  level 
will  be  driven  south  indefinitely  and  a  cross- 
cut made  from  it  east  towards  the  air  shaft. 
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which  latter  win  be  connected  by  a  raise  from 
the  crossLut.  The  air  shaft  will  then  l)e  con- 
tinued vertically,  erosscutting  to  the  fouith 
and  sixth  levels,  and  used  as  the  main  shaft. 
The  stope  in  the  second  level  is  being  tim- 
bered over  for  the  laying  t)f  tracks  to  be  ready 
for  the  above  work. 

The  vein  in  the  mine  varies  in  width  from 
about  one  to  nine  feet.  It  is  much  larger 
in  the  lower  levels  than  in  the  upper,  and 
richer  also.  In  the  stope  known  as  the  third 
south  raise  it  averages  live  feet  wide,  and  in 
the  100-^)ot  stope  conuiienced  in  the  fifth 
level  it  averages  six  feet.  It  averages  about 
seven  feet  from  start  to  finish  in  this  latter 
level,  and  is  nine  feet  wide  at  one  place.  In 
the  sixth  level  it  runs  from  oiie  to  live  or  six 
feet  in  width,  and  only  one  wall  reached  at 
the  widest  place  Very  little  visible  gold  is 
found  in  the  vein,  and  the  percentage  of  con- 
centrates is  low. 

No  change  has  been  made  in  the  hoisting 
or  drilling  machinery,  but  the  concentrators 
in  the  mill  have  been  done  away  with  until 
the  new  mill  is  built,  and  the  Tremainc  steam 
stamp  mill  is  in  place  and  running.  The  cyanide 
works  are  the  same  and  are  in  continuous 
operation.  The  condition  of  the  mine  is 
quite  satisfactory.  The  force  has  been  in- 
creased by  four  miners.  A  couple  of  i)ros- 
pectors  have  been  working  on  the  locjitions 
all  summer.  The  main  vein  has  been  strip- 
ped a  bit  and  some  test  i)its  sunk.  It  has  also 
been  traced  a  couple  of  hundred  yards 
farther. 

Sioux  Narrows. 

1    wiM    told   that   at    the    Sioux    Narrows, 
the   entrance    to    Regina    bay,    some    work 
had    been    done     on     a     property 
Narrows       owned  by  the  Bertram  Iron  Works, 
Mine.  ^^£  Toronto.       I    visited    the    place 

on  September  13,  on  my  way  from  the 
Regina  mine,  but  found  nobody  there, 
and  hence  could  get  no  information.  I 
walked  inland  a  bit,  and  following  a  well 
beaten  trail  came  to  a  shaft  about  150  yards 
from  the  water.  It  was  about  40  feet  deep, 
and  sunk  on  the  vein.  The  vein,  which  runs 
east  and  west,  consists  of  quartz  and  felsite 
schist,  very  pyritiferous.  The  walls  appear- 
ed to  be  indefinite 


Trojan  Mine. 

The  Trojan  mine  is  situated  eas'  of  Atinim- 

ikie    bay    (or   (Jrashy    bay,    as    it    is    locally 

called),  which  is  a  small  bay  on  the 

Trojan  Mine  ,  ,,., 

southejiatern  side  of  >>  hitetish  imy. 
The  landing  place  is  in  the  former  bay,  and 
a  trail  of  about  one  mile  leads  to  the  mine. 
The  property  consists  of  locations  77S  and  'A 
and  4  WA,  aggregating  120  acres.  It  is  «»wned 
by  Messrs.  C.  Stirling,  T.  Walsh  and  M.  P. 
Wright,  of  Rit  Portage  I  visited  the  place 
on  June  23  and  again  on  >eptember  13. 

The  country  rock  is  granite  and  trap. 
There  are  seven  veins  on  the  property.  On 
locations  WAS  and  4  there  is  a  steep  hill  of 
trap  which  rises  to  a  height  of  several  hun- 
dred feet.  On  the  top  of  this  hill  is  No.  1 
vein,  which  has  been  traced  six  chains.  A 
shaft  has  been  sunk  30  feet  on  it,  i)ut 
discontinued.  Several  test  pits  have  beea 
sunk  on  some  of  the  other  veins  on  the  top 
of  this  hill. 

About  half  way  down  the  face  of  the  hill  is 
No.  2  vein,  which  has  been  traced  five  or  six 
chains.  A  shaft  was  l)eing  sunk  when  I  was 
there,  and  had  reached  a  tlepth  of  67 
feet.  Drifting  has  been  commenced  to  the 
east,  at  the  bottom.  The  vein  showed 
splendidly  at  the  top,  being  from  18  to 
24  inches  wide,  and  continued  so  for  a  dis- 
tance of  25  or  30  feet,  Ijut  began  to  pinch 
at  that  depth  and  at  the  b(»tt<»m  is  only  a 
few  inches  in  width. 

The  force  consisted  of  three  mine  s,  a  cook 
and  a  blacksmith. 

I  met  Mr.  Wright  in  Rat  Poitage  recently 
and  he  told  me  that  at  the  bottom  of  the  hill  a 
new  vein  (No.  3)  had  been  discoveretl,  and 
that  it  was  a  contact  between  the  granite  and 
the  trap.  It  had  been  traced  12  or  14  chains 
and  was  about  six  feet  wide.  Work  has 
ceased  at  the  mine,  as  it  has  just  been  sold. 

Mascotte  Mine. 

On  .lune  23  and  on  September  13  I 
visited  La  Mascotte  mine.  It  is  close  t-o  the 
La  MascotteTrojan,  being  reached  from  the 
Mine  latter  by  cros.sing  a  small  lake  one- 

third  of  a  mile  wide.  It  is  owned  by  the 
Colcleugh  Goli  Mining  Company  of  Hat 
Portage.  The  property  consists  of  l<x»tion 
S79,  which  contains  a  little  under  50  acres. 
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Tlio  location  is  bounded  on  the  sontli  })y 
the  hike  mentioned  ahove.  A  .short  distance 
from  the  hike  the  ground  rises  steeply  to  the 
north  to  the  height  of  about  100  feet.  The 
formation  here  is  hornblende  schist  and 
granite,  the  contact  with  the  granite  coming 
in  to  the  north  about  100  feet  back  from  the 
face  of  the  hill.  The  strike  of  the  contact 
is  east  and  west.  The  schist  is  very  irregu- 
lar in  general  structure.  This  is  manifested 
particularly  in  the  appearance  of  the  veins, 
which  cannot  be  depended  upon  for  contin- 
uity, especially  near  the  surface.  The 
strike  is  very  irregular,  and  the  thickness  of 
the  veins  extremely  variable.  But  it  is 
expected  that  more  regularity  exists  at  a 
greater  depth,  and  the  richness  of  the  veins 
is  sufficient  warrant  for  a  thorough  test. 

There  are  four  veins  on  the  property,  three 
of  w^hich  are  quartz  veins,  and  the  fourth  a 
large  dike  containing  felsite  and  quartz.  The 
quartz  veins  all  run  roughly  east  and  west 
and  dip  slightly  to  the  north. 

No.  1  vein  is  farthest  north.  It  runs  up 
over  the  top  of  the  hill.  In  width  it  varies 
from  three  or  four  inches  to  five  feet,  and  can 
be  traced  for  300  or  400  feet.  The  vein  matter 
is  a  fine  grained  white  quartz,  with  a  little 
country  rock  mixed  in,  and  slightly  pyriti- 
ferous.  No.  2  vein  runs  along  the  hillside 
south  of  No.  1.  It  is  only  a  few  inches  wide, 
but  can  be  traced  for  200  feet.  No.  3  vein, 
which  is  at  the  bottom  of  the  hill,  has  been 
traced  for  50  or  60  feet.  No.  4  vein  is 
on  the  west  side  of  the  property.  As  stated 
before,  it  consists  of  a  large  dike  of  felsite 
and  quartz,  running  north  and  south.  The 
walls  were  not  uncovered,  but  it  is  over 
20  feet  wide.     It  runs  through  the  granite. 

On  the  top  of  the  hill  a  shaft  has  been 
sunk  on  No.  1  vein  to  the  depth  of  35 
Work  on  the  ^®®*-  ^he  Vein  was  five  or  six 
Veins.  inches  wide  at  the  top,  widened  out 

to  about  five  feet  near  the  bottom,  and  then 
pinched  out  altogether  within  the  next  three 
or  four  feet.  Work  on  this  shaft  has  been 
discontinued.  About  25  feet  east  of  the 
shaft  a  test  pit  has  been  sunk  four  feet. 
Fifteen  feet  west  of  the  shaft  a  test  pit  has 
been  sunk  six  feet,  and  about  40  feet 
farther  west  a  shaft  has  been  sunk  on  the 
hillside  on  the  same  vein.     Near  the  bottom 


of  the  hill  a  tunnel  has  been  driven  north  85 
feet.  This  was  intended  to  cut  No.  1  vein, 
which  it  did  at  60  feet  from  the  entrance. 
Sevenf^y-five  feet  from  the  entrance  a  cross- 
cut has  been  driven  east  31  feet,  with  the 
intention  of  again  cutting  No.  1  vein,  but 
without  success,  and  it  is  believed  that  the 
vein  changes  in  direction  after  it  crosses  the 
tunnel  and  runs  parallel  with  the  crosscut, 
whereas  it  was  running  northeast  in  the  tun- 
nel. Sixty  feet  from  the  entrance  of  the 
tunnel  a  winze  is  being  sunk,  and  was  down 
11^  feet  on  September  13.  Mr.  Kelpin,  the 
manager,  thinks  the  formation  will  be  more 
regular  at  a  greater  depth,  and  intends  to 
sink  this  winze  until  the  vein  improves  con- 
siderably, and  then  drift  along  the  vein  to- 
wards the  granite.  The  vein  is  only  a  few 
inches  wide  where  it  crosses  the  tunnel,  but 
is  two  feet  wide  in  the  winze.  No  work  has 
been  done  upon  No.  2  vein,  except  a  few  feet 
of  stripping.  This  vein  runs  more  east  and 
west  than  No.  1,  and  appears  to  join  the 
latter  where  the  tunnel  is  driven.  A  shaft 
has  been  sunk  on  No.  3  vein  to  the  depth  of 
43  feet.  The  vein  was  four  feet  wide  at  the 
surface,  and  the  dip  to  the  north,  but  near 
the  bottom  the  dip  changed  sharply  to  the 
south,  and  the  vein  pniched  to  two  or  three 
inches,  hence  work  was  discontinued.  This 
vein,  like  the  others,  is  very  rich,  showing 
considerable  free  gold.  A  few  shots  have 
been  put  in  on  No.  4  vein  to  get  some 
samples,  but  practically  no  work  has  been 
done  upon  it.  There  is  a  force  of  six  miners 
at  work. 

The  buildings  consist  of  a  powder  house, 
blacksmith  shop,  store  house,  cook  camp, 
sleeping  camp  and  manager's  dwelling  There 
is  no  wagon  road  leading  to  this  or  the  Trojan 
mine.  All  supplies  have  to  be  packed  in  over 
a  trail  about  -i  mile  long  from  Atininikie  bay. 

I  met  Mr.  C.  P.  Kelpin,  the  manager  of 
the  mine,  in  Rat  Portage  on  January  3,  and 
Recent  ^^  gave  me  the  following  notes  on 
^"'■^-  the  work  at  the  mine  up  to  date  : 

The  winze  in  the  tunnel  was  sunk  14  feet  and 
discontinued .  All  work  is  now  concentrated 
on  No.  3  vein.  The  shaft  was  continued 
again,  and  sunk  another  seven  feet,  making 
it  50  feet  altogether.  Forty  feet  from  the 
surface  a  drift  has  been  driven  on  the  vein  20 
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feet  Hud  is  being  continued.  Tlie  vein  runs 
from  10  inclies  nt  the  entrance  to  two  and  a 
half  feet  at  tlie  end  of  tlie  drift,  and  is  very 
rich  in  free  gohl.  But  it  disappeared  alto- 
gether for  the  hist  eight  or  10  feet  in  the 
shaft,  whicli  has  been  going  through  the 
granite  for  that  distance. 

Sixty  feet  west  of  the  shaft  a  costean  has 
been  cut  through  six  feet  of  gravel  to  bed 
roc<  for  tlie  purpose  of  finding  the  vein, 
which  has  been  reached.  The  vein  is  all 
covered  by  thi.s  gravel  west  of  the  shaft,  and 
requires  considerable  trouble  to  expose. 

A  contract  has  been  made  with  J.  Burley 
Smith  for  the  testing  of  No.  3  vein  with  a 
diamond  drill.  The  testing  is  expected  to 
commence  right  away. 

On  Camp  Bay. 

About  half  a  mile  north  of  Camp  bay  in 
Whitefish  bay  is  a  property  which  has  been 
suiiivans  <^>pet)ed  up  within  the  past  few 
Mine.  months  and  has  been  creating  con- 

siderable sensation.  It  is  known  as  Sullivan's 
mine.  I  visited  the  place  on  September  14, 
and  found  work  being  pushed  vigorously. 
The  property  consists  of  locations  fib,  57  and 
02S  and  240D,  aggregating  190  acres.  It  is 
owned  by  M.  P.  Wright,  C.  Stirling  and  T. 
Walsh  of  Rat  Portage.  It  was  discovered  by 
M.  P.  Wright  in  August,  189().  A.  B. 
Whitehead  and  Alan  Sullivan  of  R<it  Portage 
have  secured  a  twelve  months'  option  on  it 
under  an  agreement  to  do  a  cerbiin  amount 
of  development  work.  The  country  r(»ck  is 
green  schist  and  trap,  and  the  contact  with 
the  granite,  the  strike  of  which  is  north  and 
south,  occurs  about  50  yards  east  of  the  ore 
body.  The  ore  body,  which  for  simplicity  is 
called  a  vein,  is  in  reality  a  large  c^ike  con- 
taining felsite  and  (juartz,  the  latter  occurring 
as  a  vein  in  the  felsite.  It  ranges  from  four 
to  ten  feet  in  width  and  has  been  traced  over 
a  mile,  some  say  over  seven  locations.  The 
strike  is  north  and  south,  which  is  the  same 
as  that  of  the  schists. 

*  Operations  connnenced  on  July  3.     A  little 

stripping  has  been  done  here  and  there  and 

Wo  k  d        several  test  pits  sunk  ah^ng  the  vein 

on  the  to    discover    the    best    place    for   a 

Property.  ' 

shaft.     An  eight  by  10  foot  shaft  is 
being  sunk  about  a  half  a  mile  north  (tf  Camp 


bay.  It  was  2(5  feet  deep  on  Septeml>er  14. 
The  walls  of  the  vein  sliow  very  ilistinctlv  in 
the  shaft,  ranging  fnnu  four  to  eight  feet  apart 
froui  the  surface  to  the  b<»ttom.  The  quartz 
widens  out  from  a  few  inches  or  a  f«K>t  at  the 
top  to  two  teet  at  the  bottoiu.  In  the  shnft 
the  vein  matter  consists  «»f  a  hard  schist  on  the 
foot  wall,  a  soft  schist  oji  the  hanging,  and 
dark  felsite  and  quartz  between.  The  latter 
is  heavily  charged  with  pyrites  The  «juartz 
shows  a  lar:;e  amount  <tf  free  g<»ld.  Mr.  \. 
!*>.  Whitehead  is  gt-nenil  manjiger  of  the 
mine,  and  six  miners  are  employed,  all  W(»rk- 
ing  in  the  shaft.  The  men  were  sleeping  in 
tents  at  the  time  of  my  visit,  but  they  in- 
tended to  erect  camps  shortl}'. 

A  good  wagon  road  leads  from  Canq»  bay 
to  the  mine.  A  d<»ck  has  been  built  at  the 
landing  and  steamers  run  fntm  there  t<»  l^it 
Portage.  Fifty  tons  of  ore  were  to  be  tjiken 
to  Rat  Portage  for  a  mill  run,  and  there  was 
already  20  tons  at  the  landing. 

On  January  11  I  got  the  f< blowing  informa- 
tion from  .Mr.  Wright,  who  is  one  of  the 
owners  of  the  mine  and  who  had  been  out 
recently.  The  main  shaft  is  <)2  feet  deep. 
At  the  bottom  there  is  15  feet  of  drifting 
along  the  vein  in  both  directions.  The  vein 
is  three  and  a  half  feet  wide  and  contains 
plenty  of  visible  gold.  There  have  been 
built  a  sleeping  camp,  dining  canq),  powder 
hou.se,  stable  and  shaft  hou.se  including  black- 
smith shoj).  A  horse  power  h«»ist  hiin  just 
bet'ii  si-nf  out. 

The  Sultana  Mine. 

On  June  .*iO  I  visited  the  Sultana  mine,  and 
also  on  September  23.  During  la.st  »unnuer 
very  little  work  had  been  done  l)elow  ground. 
as  the  entire  milling  and  hoisting  plant  wa^ 
being  renewed.  The  old  iiiill  was  kept  run- 
ning nevertheless,  and  sutHcient  work  was 
going  on  in  the  mine,  principally  cUveh>ping, 
to  keep  the  nnll  supplied  with  ore.  Th^ 
following  is  the  total  extent  of  workings  in 
the  uuiin  shaft,  to  which  all  operations  are 
now  confined  : 

The  shaft  luis  been  sunk  Ui  a  total  depth 
of  352  feet,  and  discontinued  for  the  present 
Mainnhaft    '^  there  is  such  a  tpiantity  of  ore  in 

of  the  .Mine,  gjgj^j.     ^j^.^j.     ,^,,     j^^^^.^     development 

work  in  a  downward  direction  will  ^m  rei\mxvi\ 
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for  some  time.     No.   1  level  is  67  feet  from 
the  surface.      No  work  lias  been    done   in   it 
since  last  report.     The  north  drift  is  68  feet ; 
the  south  96  feet.     In  level  No.  2,  127  feet 
down,  the  north  drift  has  not  been  carried 
any  farther  ;  it  is  67  feet.     The  south  drift 
has  been  driven  160  feet.      At  a  distance  of 
140  feet  from  the  shaft  a  crosscut  12  feet 
wide  has  been  driven  west  30  feet.     From 
the  end  of  this  crosscut  the  drift  has  been 
continued  south  48  feet,  making  the  total  dis- 
tance 200  feet  from  the  shaft.     In  the  third 
level,   187  feet  from  the  surface,  the  north 
drift  has  not  been  carried  any  farther  and  is 
13  feet.     The  south  drift  is  155  feet.     At  a 
height  of  38  feet  above  the  floor  this  drift  has 
been  continued  south  34  feet,  making  it  189 
feet  altogether.     In  the  fourth  level,  262  feet 
down,  the  north  drift  is  52  feet  and  the  south 
94  feet.     The  fifth  level  is  337  feet  from  the 
surface.     A  drift  has  been  run  north  16  feet, 
and  one  south  40|  feet.     A  winze  connects 
the  first  and  second  levels  35  feet  north  from 
the  shaft,    and  another  80  feet  south  from 
the  shaft.     Between  the    second  and  third 
levels  there  are  two  winzes  also,  one  73  feet 
south  from  the  shaft,  and  the  other  142  feet 
south.     Between  the  third  and  fourth  levels 
there   is   a   winze   102  feet  south    from  the 
shaft.     On  the  fourth  level  a  winze  has  been 
commenced  to  connect  with  the  fifth.     It  is 
35  feet  south  from  the  shaft.     On  the  third 
level,  35  feet  south  from  the  shaft,  a  winze 
Old  stoping  ^^^  been  sunk  26  feet.     From  the 
and  new.      bottom  of  this  winze  a  drift  runs 
south  to  the  winze  connecting  the  third  and 
fourth  levels.     Fifteen  feet  below  the  third 
level  in  this  latter  winze  a  drift  runs  south 
for  a  distance  of  40  feet.     A  crosscut  in  this 
drift  runs  east  15  feet  which  is  165  from  the 
shaft.     The  drifting  between  the  levels  has 
been  done  for  the  purpose  of  removing  the 
ore   body   by    underhand   stoping.      Fifteen 
feet  of  rock  will  be  left  for  a  roof  in   each 
case  and  the  ore  stoped  out  from  this  to  the 
level  below.     The  roof  can  thus  be  timbered 
and  lagged   at  once,  and  there   will   be    no 
further  danger  of  falling  pieces  of  rock.     In 
the   drift   running   north    in  the   first   level 
stoping  has  been  carried  12  feet  farther  north 
than  the  end  of  the  drift,  with  a  raise  of  40 
feet  all  along.     Fifteen  feet  of  unworked  ore 


Old  and 

new 

Workings. 


is  left  at  the  shaft  for  security  in  all  cases. 
In  the  south  drift  stoping  has  been  carried 
to  the  end  with  a  raise  of  35  feet.  In  the 
second  level  in  the  north  drift  stoping  has 
been  carried  24  feet  north  of  the  end  of  the 
drift  with  an  average  raise  of  45  feet.  In 
the  south  drift  there  is  20  feet  of  stoping  73 
feet  from  the  shaft  with  a  raise  of  60  feet. 
In  the  continuation  of  the  drift  south  of  the 
crosscut  the  ore  has  been  stoped  out  all  along 
for  a  height  of  30  feet.  In  the  third  level 
stoping  in  the  south  drift  commences  73  feet 
from  the  shaft,  and  is  carried  to  the  end  with 
a  raise  of  45  feet.  No  stoping  has  yet  been 
done  in  the  other  levels. 

On  the  fourth  level  near  the  shaft  is  a 
sump  15  by  20  feet  in  size  and  15  feet  deep. 

There  is  a  lot  of  old  work  on  other  veins 
on  the  property,  which  has  been  mentioned 
in  the  fifth  Report  of  the  Bureau. 
An  air  shaft  32  feet  east  of  the 
south  drift  in  the  first  level  is  con- 
nected with  the  end  of  the  latter  by  a  cross- 
cut. At  a  distance  of  400  feet  north  of  the 
main  vain  is  the  Pasha  vein,  running  n.  20° 
E.  It  is  three  feet  wide  underneath  the 
boarding  house,  w^here  it  has  been  uncovered 
but  appears  to  be  much  wider  at  the  north- 
east end.  Some  shots  have  been  put  in  at 
this  end  for  prospecting  purposes.  The  vein 
dips  toward  the  main  shaft,  and  it  is  expected 
can  be  worked  from  the  latter  by  crosscutting. 
This  vein  is  a  new  discovery  and  Mr.  Cald- 
well thinks  that  it  may  prove  a  valuable  one. 

The  Sultana  has  the  largest  body  of  quartz  in 
sight  of  any  of  the  mines  in  western  Ontario. 
Ore  body  of  -^^  ^^  ^®^^  known,  it  is  described  as  a 
the  Mine,  lens  on  account  of  its  lenticular 
shape.  The  main  body  lies  on  the  south  side 
of  the  shaft ;  on  the  north  side  it  is  rather 
narrow.  At  the  widest  known  place,  which 
is  at  the  end  of  the  south  drift  in  the  third 
level,  it  is  66  feet  ;  but  a  portion  of  this, 
about  20  feet  near  the  west  wall,  is  low  grade 
and  will  probably  not  be  treated.  The  vein 
is  nearly  solid  quartz,  only  a  little  country 
rock  showing  in  places.  At  the  end  of  the 
south  drift  in  the  second  level  it  measured 
21  /eet,  and  neither  wall  had  been  reached. 
At  the  end  of  the  south  drift  in  the  fourth 
level  it  measured  32  feet,  and  only  the  hang- 
ing wall   is  exposed.     The  vein  is  nearly  all 
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free  milling,  there  being  only  about  one  per 
■cent,  of  concentrates.  Visible  gold  shows 
in  some  places,  but  it  is  not  very  coninion. 

None  of  the  new  machinery  was  in  opera- 
tion at  the  time  of  my  last  visit,  but  it  was 
expected  to   be  placed  in  three  or 

'Machinery.         '^  ^ 

four   weeks    from    tliat    date.       In 

present  use  there  is  for  drilling  an  air  com- 
pressor, a  receiver   and   one  machine   drill. 
In  the  new  mill  a  Rand  duplex  compressor, 
with  condenser,  having  a  capacity  for  twelve 
drills,  is  being  set  up.     Another  receiver  will 
be  added  which  will  be  kept  in  the  mill,  the 
present  one  being  in  the  mine  at  the  first  level. 
Three  more  machine  drills  will   be  put  into 
operation.     Buckets  are  still  being  used  for 
hoisting,    but    two   2-ton   skips   are   on   the 
premises,  one  of  which  Avill  be  used  in  the 
main   shaft  down  to  the  fifth  level,  and  the 
other  kept  in   reserve.     The  skip-road   and 
ladder-way  are  being  entirely  renewed.     The 
old  16  horse  power  hoister  now  in  use  will  be 
supplanted  by  a  75  horse  povAer  one  made  by 
Bacon  of  New  York.     The  foundation  is  now 
being  prepared.     The  old  hoister  will  be  re- 
tained for  sinking  below  the  fifth  level      The 
new  hoister  (which   is  not  on  the  premises 
yet)  is  to  have  two  drums  five    feet   in  diam- 
eter, one   for  raising  the  skip    in   the   main 
shaft  and   the   other  for  a  new  shaft  in  con- 
temj)lation,  which  it  is  expected  will  be  sunk 
vertically    on  the  main  vein  about  500  feet 
south  of  the  old  one.     A  new  rope  one  inch  in 
diameter,  made  of  crucible  steel,  will  be  used. 
There   is   a   45   horse   j)ower  boiler  for  the 
hoister  and  compressor  now  in  use  in  the  old 
shaft  house.     Self  dumi)ing  cars  will  be  used 
in  the  mine  and  on   the  surface.     Three  or 
four  will  be  used  down  below  and  two  above, 
one  to  the   mill  and  the  other  to  the  rock 
dum|),     A  large  new  shaft  house  has  been 
built  of  substantial  timber  work.     Two  tram- 
ways are   being  constructed,  one  to  the  mill 
which  is  over  half  completed,  and  one  to  the 
rock  dump  which  is  finished.      The  cars  will 
lie  filled  from  a  pocket    into  which   the  skip 
will    dump    automatically.       The    pocket    is 
W-shaped,  with  two  outlets  at  the  bottom. 
A  man  will  be  stationed  here  continually  to 
operate  a  gate  which  is  pivoted  on  the  central 
apex,  and  which  when  thrown  one  way  or  the 
•other  discharges  the  waste  rock  through  one 


opening  and  the  ore  through  the  other.  The 
installation  of  the  hoisting  and  the  compress- 
ing  plants  is  under  the  supervision  of  an 
ex})ei't  at  this  work . 

The  machinery  of  the  old  mill,  which  whb 
still  running  at  the  date  of  my  last  visit,  con- 
„^     ,,        sists   (jf    the    followini' :    A    Blake 

The  old  ^ 

Mill  and       crusher,  two  d-stamn  batteries,  with 

the  new.  * 

Tulloch    ore   feeders,    one   Victory 
machine  for  catching  float  gold  and  amalgam, 
and  two  Frue  vanners  with  4-foot  corrugated 
belts.     There  is  also  a  small  belt  hoister  for 
raising  the  ore  from  the  shaft  to  the  mill. 
The  old  mill  will  bechsed  down  and  removed 
entirely  \/hen  the  new  one  is  in  «)peration. 
A  splendid  new  mill  was  being  constructed, 
and  was  within  three  or  four  weeks  of  com- 
pletion on  my  last  visit.     The  building,  which 
is  6()   by  59   feet  in  size,    is  a   fine   looking 
structure.     It   has    a  substantially  timbered 
frame-work,  and  the  outside  is  covered,  roof 
and  all,  with  corrugated  sheet  iron  and  ] taint- 
ed.    All   the   latest    machinery  is    being    in- 
stalled under  the  superintendence  of  a  first- 
class  Colorado  mill   man.     The  crusher  floor 
is  about  130  feet  above  the  vanner  room  fl(»or, 
and  the  latter  is  20  feet  above  the  lake  level. 
The  machinery  consists  of  the  following  :   A 
sizing  screen,  a  Gates  crusher,  six  5-stamp 
batteries,     six    Challenge    ore    feeders,     six 
mercury  traps,  six  Frue  vanners  and  a  clean- 
up [>an.    'I  he  crusher  is  size  4,  which  has  a 
capacity    of    150   tons    per    24    hours.       The 
stamps,  which  are  of  the  Phraser  and  Chalmers 
pattern,  weigh   850  lb.  each,  will  drop  eight 
inches  92   times  per  minute,  and  the  order 
will  be   the  standard  <me,  viz.,  1,  5,  2,  4,  3. 
The   bosses,    shoes  and   dies  are   manganese 
steel,    and    the    cams    and   tappets   chrome 
steel.     One  new  feature  in  this  mill   is   that 
the  stem   guides  are  all  independent,  so  that 
any  one    or   more    stamps   can    be    removed 
without   stojiping  the   rest   of   the   battery. 
The  mercury  traps  are  of  the  Victory  machine 
typo.       They    consist     of     half     cylindrical 
troughs  at  the  lower  ends  of  the  apron  plates, 
into  which  the  slime  runs.     A  cylinder,  the 
surface  of  which  is  amalgamated,  revolves  in 
the    trough    and    being  partially  submerged 
catches   all    float    gold    and    amalgam.       The 
vanners  have  6-foot  corrugated  l>elt«.     Power 
will  be  supplied  by  two  100  horse  power  and 
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one  7f>  horse  power  boilers  (the  hitter  one 
from  the  old  mill)  and  a  J 10  horse  power 
Corliss  engine.  The  boilers  are  to  be  con- 
nected, and  two  used  at  a  time  while  the  third 
is  being  cleaned,  thus  preventing  the  necess- 
ity of  shutting  down.  All  the  machinery  is 
from  the  works  of  the  Jenckes  IVIachine  Co. 
of  Sherbrooke,  Quebec,  except  the  crusher, 
which  is  from  the  Gates  Iron  Worki>,  Chicago. 
The  batteries,  crusher,  boilers  and  engine 
were  set  up,  and  the  machinery  for  the  van- 
ners,  etc.,  on  the  premises  at  the  time  of  my 
visit.  There  are  two  steel  tanks  in  the  mill, 
one  with  a  capacity  of  2,500  gallons  to  supply 
the  batteries,  and  one  for  the  boilers.  The 
water  is  pumped  from  the  lake,  which  is  only 
a  few  yards  away.  Two  pumps  will  be  used, 
one  for  each  tank. 

The  chlorination  and  roasting  plants  were 
completed  in  September,  1896,  and  run  for  a 
few  weeks  that  fall.  An  account  of  the  pro- 
cess is  given  in  the  last  report  of  the  Bureau, 
so  that  it  is  not  necessary  to  repeat  it  here. 

A  saw  mill  for  cutting  cordwood  has  been 
built  on  the  property  by  Mr.  Kendal  of  Rat 
Portage,  who  has  taken  a  contract  to  supply 
the  mine  with  2,500  cords.  The  old  mill 
burns  six  cords  per  day,  and  the  new  one  is 
not  expected  to  burn  more  than  eight. 

There  is  a  total  force  of  38  men  employed, 
12  of  whom  are  miners. 

The  following  buildings  are  on  the  property: 
Three  private  dwellings,  three  sleeping  camps, 
boarding  camp,  two  horse  stables,  cow  stable, 
chlorination  plant  house,  roasting  plant 
house,  filter  press  house,  mill  building,  black- 
smith shop,  saw  mill,  general  office,  assay 
office,  shaft  house,  warehouse,  dressing  room, 
powder  house,  ice  house,  cook  camp,  store 
house,  and  pump  house  at  the  lake.  There 
are  also  the  old  boarding  camp,  the  old  mill 
building,  and  blacksmi':h  shop,  all  of  which 
will  be  torn  down.  A  small  dynamo  with  a 
capacity  of  66  lamps  (incandescent)  lights  the 
mill  and  other  buildings. 

A  small  steamer,  the  "Sultana,"  with  33-foot 
keel  and  a  four  horse  power  engine  belongs 
to  the  mine,  and  runs  between  there  and  Rat 
Portage  and  other  points  on  the  lake. 

All  shafts  and  open  cuts  are  suitably 
fenced,  and  danger  notices  posted  up.  The 
main    and    air    shafts    are    provided     with 


guard  rails  at  the  surface.  The  skip-road 
and  ladder-way  in  the  main  shaft  are 
Condition  ofl^>ei»'g  renewed.  In  the  air  shaft 
the  Mine,  there  is  a  suitable  ladder- way  for 
ingress  and  egress.  By  means  of  the  air 
shaft  and  the  winzes,  good  ventilation  is 
secured  to  the  mine.  The  upper  levels  are 
provided  with  doors  to  prevent  the  current 
from  cutting  across.  For  draining,  there  is 
a  pump  on  the  fourth  level  with  a  4-inch 
intake,  and  one  on  the  fifth  with  a  2^ -inch 
intake.  A  suitable  dressing  room  is  provided 
near  the  main  shaft. 

I  visited  the  Sultana  mine  on  February  5, 
and  make  the  following  report  on  the  recent 
Recent  pro-  progress  of  the  same :  No  sinking  has 
SuTtana*^^^  been  done  since  my  former  visit,  but 
^^°^-  the  old  hoist,  with  cable  connecting 

with  the  bucket  at  the  fifth  level,  is  ready  for 
the  commencement  of  sinking,  which  will  be 
about  a  month  hence.  No  work  has  been 
done  in  the  first  or  third  levels  since  my  last 
visit.  The  stope  in  the  second  level  south 
has  been  driven  25  feet  farther  than 
the  end  of  the  drift,  with  a  raise  of 
about  25  feet.  Between  the  third  and 
fourth  levels  south  the  ore  has  all  been 
stoped  out  for  a  distance  of  30  feet  south  of 
the  winze  connecting  these  levels.  The 
fourth  and  fifth  levels  have  been  connected 
by  a  winze  35  feet  south  of  the  shaft.  Fifteen 
feet  below  the  fourth  level  in  this  winze  a 
drift  has  been  run  south  25  feet.  The  fifth 
level  has  been  driven  north  35  feet,  and  is 
being  continued.  Ten  feet  north  of  the 
shaft  in  this  level  a  sump  has  been  made. 
The  new  hoisting  and  air  compressing  plants 
are  in  operation,  and  the  skip-road  has  been 
constructed  to  the  fifth  level.  The  new  75 
horse  power  double-drum  hoister  is  in  opera- 
tion, and  the  inclined  tramway  has  been  built 
to  the  mill. 

The  old  stamp  mill  has  been  removed,  and 
the  new  30-stamp  one,  with  all  concentrating 
machinery,  etc.,  is  in  full  operation.  The 
stamps  first  dropped  on  November  13,  1897. 

The  mine  is  in  a  satisfactory  condition. 
The  skip-road  is  well  constructed,  and  prop- 
erly guarded  at  the  levels  and  at  the  surface. 
The  ladder-w^ay  is  in  proper  order,  with  the  ex- 
ception that  the  cable  used  in  sinking  must  be 
kept  to  one  side  so  as  not  to  interfere   with 
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travelling  up  and  down.  All  the  machinery 
in  the  mill  is  suitably  fenced,  but  the  hoister, 
the  compressor  and  the  engine  re<juire  to  be 
provided  with  guard  rails. 

Burley   Mine. 

A  rather  interesting  piece  of  work  is  })eing 
carried  on  in  Bald  Indian  bay,  near  the  Sul- 
tana   island.      Water  locations  ad- 

Biirley  Mine.    .     .         i.i       •    i        i    i  i  ,1 

in  Haid         jounng  the  island  have  been  taken 

Indian  Bay.  ,  m         t»       i  /^    1  1       nr-     • 

Up    by     1  he    Burley    dold     Mining 

Company  of  Ottawa,  Limited,  f(»r  the  pur- 
pose of  working  what  is  believed  to  })e  a 
continuation  of  the  famous  Sultana  vein, 
where  it  extends  underwater.  I  interviewed 
Mr.  J.  Burley  Smith,  manager  and  engineer 
of  the  works,  on  January  2f)  aiul  got  the  fol 
lowing  note  from  liiin  : 

The  water  at  this  j)oint  varies  from  KJ  or  18 
feet  to  24  feet  in  depth  during  the  year,  and 
there  is  a  depth  of  from  3|to  eight  or  nine  feet 
of  blue  clay  at  the  bottom.  A  crib  (50  feet 
square  and  24^  feet  high,  built  of  heavy  tim- 
ber, has  been  sunk  to  the  bottom  and  a  ver- 
tical shaft  six  by  12  feet  in  size  will  be  sunk 
inside  the  crib.  The  latter  was  built  on  an 
island — two  of  which,  the  Queen  Bee  and 
Chien  d'or,  about  half  a  mile  from  Sulhina 
island,  are  owned  by  the  company — and 
towed  out  by  a  steamer  to  where  the  shaft  is 
to  be  sunk.  It  is  being  loaded  with  broken 
stone,  of  which  1,600  tons  have  already  been 
put  in,  and  250  tons  more  will  be  recpiired. 
The  shaft  will  be  sunk  on  the  '*  long  bore  " 
system.  Vertical  holes  will  be  sunk  by 
diamond  drill  at  each  corner  to  a  depth  of 
about  120  feet,  and  about  20  or  22  other 
holes  to  a  lesser  depth  over  the  area  of  the 
shaft.  These  will  be  filled  with  sand,  which 
will  be  pumped  out  as  required  to  a  sufficient 
deptli  for  a  blast.  The  shaft  will  be  lined 
with  masonry  to  a  depth  of  probably  20  feet 
below  bed  rock,  depending  upon  the  condi- 
ti(m  of  the  latter,  and  the  ma.soii  work  will 
extend  up  to  the  surface  of  the  cril). 

All  the  machinery  is  on  the  property  ready 
for  putting  in  place  as  soon  as  the  work  on 
the  crib  is  sufficiently  advanced.  The 
machinery  consists  of  an  Ingersoll  steam  hoist, 
a  hoisting  cable,  a  three-drill  aircom})ressor, 
three  machine  drills,  a  steam  centrifugal 
pump  with  a  capacity  of  2,500  gallons  per 
4  M. 


minute  and  an  85  horse  power  boiler.  All 
this  machinery  will  be  acconnn«»dared  <»n  the 
crib.  The  ore  will  l)e  raised  in  cages  and 
dumped  into  barges  alongside  the  crib,  in 
which  it  will  be  Uiken  to  a  mill,  probably  the 
Keewatin  Beduction  Works. 

Work  c(»mmenced  ;ib«>ut  tins  end  of  August. 
Earlier  in  the  season  tiiere  was  a  force  of 
about  50  men,  including  carpenters,  etc.,  but 
the  number  is  now  reduced  to  22  men.  Camps 
have  l)een  built  on  the  island  l)el<»nging  to  the 
com[)any.  Mr.  Smith  has  informed  me  tliat 
operations  will  cea.se  on  February  2,  pending 
the  decision  of  the  courts  regarding  the 
title  to  the  property. 

Mines  on  Shoa    Lake 

On  Se[»teml)er  17  1  visited  tlieVum-Vum 
mine.  This  i>roperty  consists  of  loaition  ^94, 
Yiin.  Yum  containing  9()  acres.  It  is  owned 
*^"'^  by    the    Yum-Yum    C;..],!     Mining 

Company,  Limited,  of  Ottawa.  Mi-.  J. 
Burley  Smith  is  manager  t>f  tlie  mine,  (iold 
was  first  discovered  on  this  location  in  the 
summer  of  1896,  by  a  red  man  known  as 
Indian  Joe.  He  discovered  what  is  now 
calhid  vein  No.  1,  andf(uind  free  g«»ld  on  it. 
He  sold  the  property  to  Dr.  Edmison,  of 
Rat  Portnge,  who  sold  it  again  in  Nc.vember, 
1896,  to  the  Yum-Yum  Gold  Mining  Cr.m- 
pany.  Like  nearly  all  locations  in  the  Shoal 
Lake  country,  the  lardscapeof  the  Yum- Yum 
presents  a  much  wrinkled  and  broken-up  ap- 
pearance. The  country  rock  isalteredtrap.  The 
veins  are  peculiar  in.  being  for  the  most  part 
very  irregular,  on  the  sui-face  at  least ;  largo 
splashes  showing  in  places  with(iut  any  distinct 
walls,  strong  veins  with  good  walls  out- 
croi)ping  in  other  place.s,  and  being  entirely 
cut  oflf  by  a  ma.ss  of  country  rock,  then  out- 
croi>i)ing  again,  and  .so  on.  A  diamond  drill 
has  been  working  on  the  property  all  smnmer 
testing  all  the  veins,  and  its  results  go  t«.  show 
that  the  veins  become  more  regular  with  depth. 

There  are  .seven  veins  altogether,  K'sides 
a  number  of  small  stringei-s.  Five  of  the 
Veins  ^■*''"^'*'  ^''''•'  ^"    ^'  ^'  3,  4  and  5,  are 

thetauon.!*''""'^^*^^  '^"'^  '""  northwest  and 
southeast.  Theothertwo,  viz.G  and 
H,  are  also  parallel,  but  run  northcjust  and 
southwest.  As  a  general  thing  they  cannot  be 
traced  continuously,   or    with    a    continuous 
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outcropping  for  any  great  distance,  but  only 
outcrop  here  and  there  where  they  have  been 
strip[  edorthegroundiselevated.  Mr. F.Hock- 
ley, book-keeper  at  the  mine,  kindly  showed 
me  over  the  location,  wherever  any  work  had 
been  done,  but  I  am  largely  indebted  to  Mr. 
Smith  for  the  following  notes  on  the  veins  : 
No.  1  vein  is  at  the  northeast  end  of  the 
location.  It  can  be  traced  over  most  of  the 
Yum-Yum  property,  and  on  part  of  the 
Nankipoo,  which  adjoins  to  the  north.  It 
varies  in  width  from  18  inches  to  five  feet. 
The  vein  matter  is  quartz  and  felsite,  heavily 
mineralized  and  containing  zinc- blende.  A 
number  of  test  pits  have  been  sunk  on  this 
vein,  and  about  1,000  feet  of  stripping  has  been 
done.  The  vein  branches  in  a  couple  of 
places.  Vein  No.  2  is  next  to  No.  1.  It  can 
be  traced  across  the  location  and  varies  in 
width  from  one  to  several  feet.  The  vein 
matter  is  quartz.  There  is  an  open  cut  and 
a  test  pit  20  feet  deep  on  the  vein,  besides  sev- 
eral costeans.  Vein  No.  3,  which  is  next  to  No. 
2,  is  one  of  the  best  veins  on  the  location.  It 
can  be  traced  for  half  a  mile,  and  runs  on  the 
Nankipoo  property.  On  the  surface  it  varies 
in  width  from  two  to  four  or  five  feet.  Where 
it  cuts  through  a  hill  there  is  an  open  working 
60  feet  long  and  about  25  feet  deep.  This 
vein,  like  the  others,  has  been  tested  by  the 
diamond  drill,  and  as  a  result  a  vertical 
shaft  six  by  12  feet  in  size  is  being  sunk  on  the 
hanging  wall  side  33  feet  from  the  vein.  It 
was  31  feet  deep  on  September  17.  It  was 
well  timbered  for  a  depth  of  20  feet.  The 
intention  is  to  sink  the  shaft  vertically  for 
120  feet,  and  then  crosscut  to  the  vein, 
working  by  20-fathom  stopes.  The  vein  has 
been  stripped  and  test-pitted  at  other  points. 
No.  4  vein  is  not  considered  of  much  import- 
ance. It  is  only  from  one  to  two  feet  in 
width,  and  cannot  be  traced  very  far.  But 
the  assay  goes  from  $17  to  $18,  which  is 
higher  than  the  general  run.  The  vein  mat- 
ter is  quartz,  with  a  little  country  rock  in 
places,  well  mineralized.  There  is  a  test 
pit  and  two  costeans  on  it.  I  did  not  see 
much  of  No.  5  vein  ;  it  is  said  to  be  traceable 
on  the  Ontario  Limited  Property  to  the  north- 
west. G  and  H  veins  are  near  the  northwest 
end  of  the  location.  They  can  only  be  traced 
for  a  short  distance.   G  vein,  which  is  the  more 


northerly,  is  exposed  for  about  20  or  30  feet 
near  the  shore  on  Bag  bay.  It  then  appears 
to  dip  under  the  trap,  and  outcrops  again  a 
short  distance  away.  An  open  cut  has  been 
made  upon  it  40  feet  long  and  about  eight 
feet  deep.  There  is  also  a  test  pit  north  of 
the  open  cut.  The  H  vein  has  been  stripped 
for  500  feet.  There  is  another  vein  crossing 
this  one  at  one  point,  and  a  large  indefinite 
splash  of  quartz  shows  there.  A  little  open 
cutting  has  been  done  at  this  place. 

Mr.  Smith  gave  me  the  following  notes  on 
the  work  of  the  diamond  drill  :  On  No.  1 
_.         ,      vein  No.  1  bore,  made  at  an  angle 

Diamond  ,  ,  '^ 

Drill  expior-  of  45°  with  the  horizontal,  crossed 
the  lode  where  it  was  six  feet  wide. 
No.  2  bore,  angle  of  65°,  crossed  a  lode  two 
feet  wide  at  a  vertical  depth  of  112  feet.  In 
the  succeeding  records  the  widths  of  lodes 
mentioned  hereafter  are  the  actual  widths  as 
calculated  from  the  angle  of  the  bore  and  the 
amount  of  quartz  passed  through,  and  the 
depths  are  the  vertical  depths.  At  a  depth 
of  190  feet  the  same  bore  crossed  a  lode  one 
foot  wide,  and  at  a  depth  of  214  feet  crossed 
a  lode  nine  inches  wide.  On  No.  3  vein  a 
bore  at  an  angle  of  43°  at  a  depth  of  88  feet 
crossed  a  lode  6^  feet  wide.  A  bore  at  an 
angle  of  62°  crossed  the  lode  3^  feet  wide  at  a 
depth  of  165  feet.  On  No.  4  vein  a  bore  at 
an  angle  of  70°  crossed  a  lode  22  inches  wide 
at  a  depth  of  87  feet.  No.  2  bore,  angle  45°, 
did  not  strike  the  lode,  but  found  a  line  of 
demarcation,  which  showed  the  existence  of 
walls.  On  lode  G  the  drill  was  stationed  at 
different  points.  On  No.  1  section.  No.  1 
bore,  angle  58°,  passed  through  a  lode  three 
feet  wide  at  a  depth  of  25  feet.  No.  2  bore, 
angle  71°,  crossed  a  lode  15  feet  wide  at  a 
depth  of  30  feet  No.  3  bore  (vertical)  cut 
the  lode  8^  feet  wide  at  a  depth  of  45  feet. 
On  No.  2  section  (new  position  of  drill).  No. 
1  bore,  angle  60°,  at  a  depth  of  72  feet  cut 
the  lod3  2^  feet  wide.  Between  G  and  H 
veins  there  is  a  wide  valley  with  steep  bluffs 
on  either  side,  and  Mr.  Smith  believes  that 
down  below  there  is  a  large  lode,  the  walls  of 
which  correspond  to ,  the  bluffs.  A  bore  is 
being  put  down  at  an  angle  of  40°  to  crosscut 
this  supposed  lode,  and  also  to  cut  the  H 
vein.  It  was  in  120  feet,  measured  along  the 
bore  on  September  17. 
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Wlien  the  shaft  on  No.  3  vein  has  been 
sunk  120  feet  it  is  the  intention  to  construct 
a  wire  cable  way  from  the  shaft  to  the  lake, 
a  distance  of  1,223  feet,  and  to  convey  the 
ore  to  barges  in  which  it  will  be  earned  to 
the  Keewatin  Reduction  Works.  A  horse 
whim  is  to  be  put  at  the  shaft  soon  for  hoist- 
ing. 

Good  wagon  roads  have  been  constructed  to 
different  points  on  the  location.  A  dock 
with  40  feet  fnmtage  has  been  built  on  the 
southern  shore  of  the  location,  and  it  is  in- 
tended to  construct  another  in  Bag  bay  near 
G  vein. 

There  is  a  force  of  14  miners  at  work,  four 
of  whom  are  diamond  drill  men. 

Tlie  buildings  consist  of  the  following  : 
Powder  magazine,  ice  house,  blacksmith 
sho}),  sleeping  camp  with  acconnnodation 
for  thirty  men,  dining  camp,  cook  house, 
stores,  assay  office,  office  and  manager's 
<lwelling. 

The  management  of  the  mine  has  been 
recently  transferred  to  Mr.  R.  H.  Flaherty, 
Recent  formerly  engineer  at  the  Foley, 
operations,  j  ^^^^^  ]yjj.  Flaherty  in  Rat  Port- 
age on  January  4  and  got  the  following  in- 
formation from  him  as  to  the  progress  of 
work  at  the  mine  :  The  diamond  drill  has 
cejused  work.  The  shaft  on  No.  3  vein  has 
been  sunk  86  feet  and  is  being  continued.  It 
is  believed  that  they  are  quite  near  the  vein, 
as  the  selvage  appears  to  have  been  struck. 
There  is  a  force  of  ten  miners,  working  one 
shift  only. 

The  Mikado  Mine. 

Reports  on  the  Mikado  mine  are  con- 
tained in  previous  reports  of  the  Bureau  of 
Mines.  I  visited  the  place  on  June  28  and 
on  September  16,  and  made  the  following 
notes  on  the  extent  of  the  workings  and 
machinery,  etc.,  on  the  property  : 

The  main  shaft,  which  is  six  by  12  feet  in 
size,  has  been  sunk  124  feet.  Sixty  feet  from 
WorkiuRs  the  surface  a  cros.scut  has  been 
ShifT."'"'"  driven  west  38  feet.  From  the  end 
of  the  crosscut  a  level  has  been  driven  north 
along  the  vein  170  feet,  and  one  south  175 
feet.  One  hundred  and  twenty  feet  from  the 
surface  a  crosscut  has  been  driven  west  56 
feet,  cutting  the  vein  24  feet  from  the  shaft. 


In  this  crosscut  a  level  has  been  driven  along 
the  vein  north  154A  feet  and  one  south  96 
feet.  Near  the  crosscut  on  No.  1  level  the 
ore  has  been  stoped  out  overhead  for  a  length 
of  25  feet,  and  with  an  average  raise  of  sevun 
feet  from  the  roof  of  the  level.  A  raise  18 
feet  from  the  floor  has  been  made  near  the 
crosscut  in  the  stoi)e.  The  vein  shows  an 
average  thickness  of  about  f<nir  feet  in  the 
mine.  Mr.  Doidge^  the  assistant  ujanager, 
intends  to  do  all  sto|)ing  overhead.  The  ore 
will  be  stoped  out  all  along  for  a  height  of 
about  seven  feet  above  the  roof  of  the  level, 
and  a  staging  then  constructed.  All  ore 
after  this  will  be  piled  u[)on  the  staging  and 
let  down  through  chutes  to  the  cars  in  the 
level  below  as  required. 

An  open  cut  IbO  feet  long,  2U  feet  deep  and 
from  tive  to  10  feet  wide,  has  been  made  on  the 
Other  work-  surface  of  No.  1  vein.    On  No.  2  vein 
Mme**^  ^^^   ai^  incline  tive  by  eight  feet  outside 
the  timber  has   been  sunk   to  a  depth   of  85 
feet.     This  incline  was  full  of  water  at  the 
time  of  my  last  visit,  as  they  were  waiting  for 
a  pump.      Mr.  Breidenbacli  however  told  me 
that  the  vein,  which  was  only  two  inches  wide 
at  the  surface  and  assayed  .^200  per  ton,  kept 
this  size  and  value  for  a  depth  of  50  feet,  and 
at  that  point  began  to  widen  until  at  a  depth 
of  85  feet    it  was  six  feet  wide  an<l  the  ass^iy 
value   decreased  almost   in  pn)poriion.     But 
still  it  assays  high   enough   to  make  a  good 
paying  lode.     On  the  surface  of  No.  2  vein 
an  open  cut  has  been  made  65  feet  long,  about 
12  feet  deep  and  four  or  tive  feet  in  width.     A 
little  8tripi>ing  h.is  been  done  on  the   vein 
north  of  the  incline,  and  alK)ut  100  feet  north- 
west of  the  latter  a  test  j)it  has  been  sunk  25 
feet.      This  vein  can   <tnly  be  traced  70  or  8<> 
feet,  apparently.     Six   men   have  been  pros- 
pecting the  locations  since  Augu.st  1,  and  a 
number  of  small  veins  have   been  found,  but 
not  eninigh   work    has   been  done   on  any  of 
them  to  be  able  to  judge  fairly  of  their  value. 
One  of  the  recent  finds,  kno\ni  as  No.  3  vein, 
is  now   being  test<id.     This  vein  is  on  147D. 
It  is  from  two  to  eight  inches  in  width,  runs 
nearly  east  and  we.-.t,  and  can  be  traced  about 
300feet.   A  test  pit  is  being  sunk  up«»n  it,  which 
was  eight  feet  deep  an  September  16.      A  few 
shots  have  been  put  in  at  «)ther  places  on  the 
vein.      It  is  nearly  all  capped  over  with  earth, 
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etc.,  find  liHs  to  be  stri})i)e(l  in  order  to  })e 
exposed.  The  vein  matter  is  coarsely  crystal- 
lized l)liie  (|uartz,  slightly  cliarged  with  copper 
pyrites.  There  is  a  few  inches  of  tra})  con- 
taining more  or  le»s  quartz  alongside  the 
vein. 

Sinking  and  drifting  are  done  by  con- 
tract. Mr.  Broidenbach  gave  me  the  following 
Cost  of  figuresshowingthecostof  such  work: 
DHfting!""*^  A  four  by  six  foot  drift  through 
quartz  costs  $12  per  foot ;  through  trap  and 
quartz  mixed,  $9  per  foot.  Sink  ing  the  five  by 
eight  foot  incline  on  the  vein  costs  $16  a  foot. 
The  main  shaft,  which  is  six  by  12  feet  and 
driven  vertically  through  country  rock,  costs 
$30  a  foot.  This  includes  timbering  and  man- 
way. 

In  the  main  shaft  cages  are  used  in  hoist- 
ing. Two  cages,  made  by  the  Ingersoll  Rock 
Hoisting  Drill  Co.  of  Montre«,l,  run  in  adjoin- 
Tramming.  i^ig  divisions  of  the  shaft.  They  are 
connected  so  that  one  going  down  balances 
the  other  going  up,  thus  economizing  power. 
A  30  horse  power  hoisting  engine,  made  by 
M.  Beatty  &  Son,  Welland,  operates  the 
cages.  In  the  incline  or  No.  2  shaft  hoist- 
ing is  done  by  windlass  and  bucket.  Two 
buckets  are  in  use.  It  is  intended  to  have  a 
hoister  at  this  shaft  right  away.  There  is  830 
feet  of  tramway  on  the  surface,  and  500  feet 
in  the  mine.  A  tramway  480  feet  long  has 
been  constructed  from  N  o.  2  shaft  to  the  mill. 
There  is  also  an  inclined  tram  road  250  feet 
long  from  the  dock  in  Bag  bay  to  the  mill, 
and  a  horse  power  whim  at  the  upper  end  for 
hauling  the  ore  to  the  latter  place  from  the 
barges  when  ore  from  other  properties  is  to 
be  treated.  Eight  self-dumping  cars,  made 
by  Woodside  Bros,  of  Port  Arthur  are  in 
use. 

A  Northey  force  pump  for  draining  the 
mine  has  been  placed  on  the  second  level  in 
the  main  shaft.  Korting's  aspirator  pipes 
Pumping  have  been  placed  in  all  the  levels 
Ventilation,  in  the  main  shaft  for  ventilation 
purposes.  These  are  ordinary  2-inch  diameter 
iron  pipes  which  extend  down  the  shaft  and 
branch  off  into  the  crosscuts  and  levels.  After 
a  blast  and  the  miners  have  come  to  the  sur- 
face, a  jet  of  steam,  from  a  small  nozzle  which 
enters  a  short  distance  into  the  open  mouth 
of  the  aspirator  pipe  at  the  surface,  is  turned 


on  for  a  few  minutes,  and,  creating  a  power- 
ful suction,  carries  a  large  quantity  of  air 
down  the  pij^e  and  into  the  ends  of  the  drifts, 
driving  all  smoke  and  foul  gases  up  the  shaft. 
The  jet  is  then  turned  off,  and  the  pipes  being 
heated  a  gentle  but  natural  current  flows 
in  the  opposite  direction  up  the  pipes, 
thus  giving  ventilation  for  a  considerable 
time. 

A  mill  building  50  by  60  feet  in  size   has 
been  erected.     It  has  been  in  operation  for 
The  stamp  somemonths.  Themillingmachinery 
'  ■  consists  of  a  Gates  crusher,  four  5- 

stamp  batteries,  two  mercury  traps  and  a 
clean-up  pan.  No  concentrators  are  used,  as 
it  is  intended  to  treat  the  whole  product  of 
the  mill  by  the  bromo-cyanide  process  after 
amalgamation.  With  the  exception  of  the 
traps,  which  are  home  made,  the  milling 
machinery  is  all  from  Fiaser  and  Chalmers  of 
Chicago.  The  crusher  has  a  capacity  of  60 
tons  per  12  hours.  The  stamps  are  8501b.  in 
weight,  and  drop  eight  inches  90  times  per 
minute.  A  travelling  derrick  has  been  placed 
above  the  stamps  for  conveying  heavy  pieces 
of  machinery.  For  power  purposes  there  are 
two  70  horse  power  boilers,  and  one  70  horse 
power  engine  for  milling  ;  and  a  30  horse 
power  boiler  for  the  hoister  ;  all  from  the 
Waterous  Engine  Co.,  Brantford.  There  is 
250  feet  of  4-inch  suction  pipe  running  from 
the  lake  to  the  mill  for  water  supply.  The 
pump  in  the  mill  is  22  feet  above  the  lake 
level,  and  it  pumps  into  a  tank  on  the  crusher 
floor.  Fire  hose  is  kept  near  the  tank  in  case 
of  fire. 

The  condition  of  the  main  shaft,  including 

the  man-way,  is  satisfactory.     The  latter  is 

Condition     cased  off  from  the  hoisting  compart- 

ine.  j^gj^^^  g^j^^  jg  provided  with  ladders 

and  platforms  suitably  arranged.  The  sur- 
face of  the  shaft  is  properly  guarded.  No 
work  was  going  on  at  No.  2  shaft  at  the  time 
of  my  visit.  There  is  no  dressing  room  at  the 
main  shaft  and  it  will  be  necessary  to  con- 
struct one  ;  instructions  were  given  to  this 
effect.  Copies  of  the  Mines  Act  were  left 
with  Mr.  Theodore  'Breidenbach,  geneia 
manager  of  the  mine,  and  witli  Mr.  Alfred 
Doidge,  assistant  manager. 

On  June    28  tliere   was  a  total    force  of   75 
men,  46    of    whom   were    in    the  mine.       On 
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September  10  the  force  was  nbout  the  SHiiie. 
Fifteen  wood  choppers  were  emphiyed  to 
supply  cordwood  for  the  mine.  A  numV)er  of 
wagon  roads  have  been  cut  througli  the 
property  for  hauling  the  wood. 

The  buildings  consist  of  the  following  : 
Assay  ofHce,  general  office  manager's  dwelling, 
cooking  camp,  two  sleeping  camps,  extra 
dwelling  house,  hoisting  engine  house,  two 
shaft  houses,  boiler  house,  mill  building, 
powder  house,  ice  house,  stable  and  black- 
smith shop. 

A  viaduct  20  feet  above  the  ground  vnd  50 
feet  long  connects  the  main  sliaft  liouse  with 
the  mill.  The  cars  can  thus  be  taken  from 
the  levels  in  the  mine  to  the  crusher  in  tlie 
mill. 

The  steamer  "Mikado,"  belonging  to  the 
company,  runs  from  Rat  Portage  to  the  land- 
ing in  Bag  bay,  where  a  good  dock  has  been 
constructed.  The  mine  can  be  reached  more 
quickly  from  Rat  Porbige  via  Helldivcr  bay, 
whence  a  good  road  a  mile  long  runs  to  the 
mine. 

Meeting   Mr,  Breidenbach  in   Rat  Portage 

on  .Tanuary   7,  I  got  from  him  the   following 

notes    on    the    i)rogress  of    work  at 

Recent  ^       ^ 

pn)«ro8s  at    the  mine  :    In  the  main   shaft  most 

the  Mine. 

of  the  energy  has  been  confined  to 
stoping  until  lately,  when  sinking  has  been 
counnenced  again.  No.  2  shaft  has  l)een 
sunk  a  vertical  depth  of  105  feet  and  drifting 
counnenced  at  the  bottom.  The  vein  is  six 
feet  wide  there,  shows  free  gold  and  assays 
^10  per  ton.  One  curious  feature  is  that  the 
visible  gold  in  No.  2  shaft  is  in  nuggets, 
while  in  No.  1  it  occurs  as  leaf  gold.  On  No. 
3  vein  the  shaft  has  l)een  sunk  45  feet  and 
is  being  continued.  It  lias  enlarged  from 
several  inches  at  the  top  to  five  feet  at  the 
bottom,  and  the  assays  run  from  %\  at  the 
surface  to  $7  at  the  bottom,  increasing  grad- 
ally.  On  141)D  a  shaft  is  being  sunk  on  a 
vein  showing  18  inches  of  <juartz.  Tliis  is 
panUlel  to  the  main  vein.  The  shaft  is  40 
feet  deep  and  is  being  continued.  The  as.says 
are  poor.  An  air  compressor  with  a  capacity 
of  six  drills  has  been  installed,  and  three 
drills  are  em])loyed  in  each  shaft,  i.e  ,  No.  1 
and  2.  A  12  horse  ])ower  hoister  with  inm 
buckets  has  also  been  p\-iced  at  No.  2 
shaft. 


1  visited  on  Septeml)er  17  tlie  (juld  Coin 
and  Mttnarch  mines  in  Hulldiver  bay,  but 
ooidcoin  f<>"n«^l  "u  work  gohig  on  at  either 
ur/hMlneH.  of  these  properties. 

Ontario  Limited. 

On    September  18  I  went  over  to  the  Ont- 
ario Limited    property,  which   is  situated    on 
the  southern  extremity  of    the  long 

Liu\iitMi        arm  running   south  from  Bag    bay. 
proporty.  "  .... 

it  is  owned  by  the  Ontario  Limited 
Gold  Mining  Company  of  London,  England, 
and  consists  of  locations  S74  and  D203  and 
204,  jiggregating  111  acres.  Ctd.  W.  T. 
Engle<lue  is  president  of  the  c<»m|winy,  and 
his  son  C.  W.  Engledue  is  manager  of  the 
mine,  (lold  was  fii-st  found  on  tliis  property 
l)y  a  man  named  Israel  (Jagne  in  IHlHi. 
Clinton  Markell  of  Duluth  bought  the  i>rop- 
erty,  and  sold  it  to  the  present  company  in 
Ajjril,  1897.  Two  prospectors  had  been  em- 
ployed prospecting  the  locations  from  .lune 
]0to  August  21  of  the  pjist  year.  Camps 
were  built  and  work  on  the  veins  commenced 
on  the  last  of  August.  The  formation  is  trap 
and  coar.se  grained  diorite.  There  are  thir- 
teen veins  altogether,  twelve  of  which  are 
parallel  and  run  northwest  and  .southeast. 
Mr.  C.  W.  Engledue  sh(»wed  me  over  the 
property,  and  witli  liis  .issistanoe  I  mack;  tlie 
following  notes  : 

No  1  vein,  wliich  is  farthest  mirth,  is  on 
S87.  It  can  be  traced  900  feet,  and  ranges 
Mineral  ^"  width  from  three  to  seven  feet, 
vdn^on  the  averaging  about  4  J  feet.  The  vein 
Locations,  n^^ttcr  is  quart/.  and  felsite,  chlorite 
.schist  occuring  also  in  })lace.  The  (juart/.  is 
well  charged  with  pyrites.  Tlie  vein  has  been 
stripped  in  several  places,  and  three  test  pit« 
sunk  upon  it,  one  at  the  south  end  five  feet 
deep,  and  two  near  the  north  end,  one  of  them 
eight  feet  deep.  No.  2  vein,  on  the  .siime  loca- 
tion, but  farther  south,  can  be  traced  420  feet. 
It  is  from  two  to  six  feet  in  width  The  vein 
matter  is  mostly  (]uartz,  but  felsite  occurs 
als(».  A  little  stripping  has  been  done  on  this 
vein.  No.  3  vein,  which  is  mostly  on  I)2(M. 
has  been  traced  aV)r>ut  350  feet,  but  is  only 
about  12  inches  wide.  N«».  4  vein  ap]>cars  t«» 
be  a  felsite  dike.  It  has  been  traced  for  500 
feet,  and  shows  a  width  in  one  place  where 
uncovered  of  12  to   14  feet.     A    test   pit   has 
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been  sunk  on    it  to  the    depth  of   nine    feet, 
and   fifty  tons  of  ore   taken  for  a  iriill  run. 
Farther  north  a  little  stripping  and  costean- 
ing  has  been   done.     Veins  No.   G,  7   and  8 
all  join  at  one  point  apparently,   and  No.    6 
only  continues  past  the  junction.     These  are 
on  location  D204,  near  the  centre.     No.  8  is 
merely  a  stringer  eight   or  ten   inches  wide, 
and  has  not  been   traced  except  for  a   short 
distance   at  the   junction.     No.  7    has    been 
traced   about  200   feet,  and  varies  in   width 
from  two  to  four  feet.     It  is  nearly  all  quartz. 
Several  test  pits  have  been  sunk  a  few  feet 
upon  it.     No.  6  vein  has  been   traced  about 
100  feet,  and  is  a  little  wider  than  No.  7.     A 
test  pit  has  been  sunk   at  the  junction  to  a 
depth   of  25  feet,   and  north    of  the  pit  an 
open  cut  has  been  made  on  the   vein  (No.  6) 
about  50  feet  long  and  four  or  five  feet  deep. 
Fifty  tons  of  ore  were  taken   from  this  latter 
pit  also  for  a  mill  run.     No.  5  vein  is   trace- 
able for  about  100  feet  and  is  from  one  and  a 
half  to  three  feet  in    width.     It    has   been 
stripped  in  two  or   three  places   and   a   few 
shots  put  in.     On  No.  9  vein   two  test  pits 
have  been   sunk   four   and   seven  feet   deep 
respectively,  and  15  feet  apart.      The  vein 
shows  a  width  of  two  feet,  but  has  not  been 
traced  beyond  these  pits.    No.  10  vein  is  not 
of  much  importance.     It  has  been  traced  only 
40  or  50  feet.     Vein  No.   11,   which  is  on 
the  southern  part  of  D203,  is   17  feet    wide. 
It  has  been  traced  220  feet.     Five  t  est  pits 
several  feet  deep  have  been  sunk  upon  it. 
The  vein  matter  is  quartz,  felsite  and  schist, 
and  contains  a  large  amount  of  pyrites.     No. 
12  vein  is  close  to   No.  11,  to  the   south.     It 
is  traceable  for  the  same  distance,  and  is  five 
feet  wide.     The  vein   matter  is  probably    of 
the  same  nature.     It  consists  of  quartz  and 
green  schist.     Two  test  pits   have  been  sunk 
upon  it.     There  is  a  small  quartz   vein  which 
runs  up  the  face  of  a  steep  bluff  on  D204,  and 
on  to  the   Yum -Yum  property,  but   no  work 
has  been  done   upon  it.     From  the   presence 
of   felsite   in   a    number   of   these  veins,  it 
appears  that  they  are  of   a  dike    origin.     Oix 
page  118  of  the    1896  Report  of   the    Bureau 
Dr.  Coleman  states  that  felsite   dikes  are  fre- 
quently  found    in  the    Huronian    rocks  near 
the  contacts   with  the   granite,  and    that  the 
quartz  which  they  often  contain  is  an  after 


deposit  filling  in  the  fissures  that  are  probably 
caused  by  the  cooling  and  contracting  of  the 
felsite,  or  by  the  subsequent  shearing  along 
the  old  fracture. 

Veins  No.  4  and  6  are  considered  the  best 
on  the  property,  and,  as  stated  before,  fifty 
tons  of  ore  have  been  taken  from  each  for  a 
mill  run.  Whichever  turns  out  the  richest 
will  be  sunk  upon  and  developed. 

There  are  seven  miners  at  work,  including 
two  who  are  still  prospecting  the  property. 

The  buildings  consist  of  a  boarding  camp, 
a  blacksmith  shop  and  a  stable. 

Cornucopia  Mine. 

On  September  20  I  visited,  the  Cornucopia 
mine  on  Cedar  island  in  Bag  bay.  This 
Cornucopia  ^^^  ^as  been  shut  down  all  sum- 
Mine,  j^gj.  owing  to  trouble  between  the 
owners,  but  I  have  learned  that  the  difiicul- 
ties  have  been  adjusted  and  that  operations 
have  commenced  again. 

Alexander  M.  Hay  of  the  Dominion  Gold 
Mining  and  Reduction  Company  informed 
me  that  the  property  has  been  purchased  by 
the  Cedar  Island  Gold  Mining  Company  of 
Ontario,  Limited,  and  Mr.  Hay  is  acting  as 
manager  of  the  property  at  present.  The  ore 
bodies  consist  of  a  fair  sized  vein  and  a  num- 
ber of  stringers.  A  vertical  shaft  had  been 
sunk  75  feet  by  the  former  owners,  Messrs. 
Kendall  and  Whiting  of  Rat  Portage,  and 
the  present  company,  who  commenced  opera- 
tions on  December  20,  1897,  have  been  drift- 
ing and  crosscutting  since.  There  is  a  20- 
foot  crosscut  at  the  bottom,  and  drifts  have 
been  run  east  and  west  10  feet  and  15  feet 
respectively.  The  main  vein  has  not  been 
struck  at  the  bottom  yet,  and  they  are  drift- 
ing along  a  stringer  for  the  purpose  of  reach- 
ing this  body.  There  is  a  steam  bolster  and 
a  bucket  for  hoisting.  The  buildings  consist 
of  a  boarding  camp,  blacksmith  shop,  engine 
house,  shaft  house,  ware  house,  barn  and 
dry  dock. 

Cameron  Island  Mine. 

In  the  central  part  of  Shoal  lake  there  is  a 

small  island  known  as  Cameron  island,  off  the 

Cameron      northwest  shore  of  Stevens  island. 
Island  Mine.rpj^-^  j^^^^  ^^^^^  ^j^^  ^^^^^^  ^^  mining 

activity  tor  the  past  few  months,  and  accoiding 
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to  late  reports  bids  fair  to  be  a  workin«^ 
mine  in  a  reasonable  time.  The  island  is 
mining  location  S170,  containing  about  lb 
acres.  Mr.  J.  J.  Foster  of  Toronto  owns 
the  property,  and  Mr.  W.  M.  Caldwell  of 
Rat  Portfige  is  manager.  It  was  discovered 
by  Ralph  Mclnkster  and  VV.  J.  Cameron,  of 
Rat  Portage,  and  sold  to  Mr.  Foster.  Work 
commenced  on  July  29,  1897;  before  this 
only  a  little  stripping  had  been  done.  I 
visited  the  place  on  September  20,  and,  going 
over  the  island  with  Mr.  Caldwell,  made  the 
following  notes  : 

The  country  rock   on  tlie  island  is  green 

trap,    (juite   coarse   grained    in  some  places. 

The  rock    is    covered   over    with  a 

Formation, 

Veinage and  thick  cap])ing  of  earth,  roots,  etc.. 

Works.  . 

and  there  is  a  growth  of  thick  brush 
and  small  trees,  which  on  the  whole  is  dithcult 
to  remove  and  makes  the  w  ork  of  stripping  a 
slow  and  laborious  process.  Four  veins  have 
been  discovered  so  far.  The  first  three  are  par- 
allel and  have  a  strike  of  about  N.  30'  e.  No. 
1  vein,  which  is  farthest  east,  has  been  traced 
about  150  feet.  The  average  width  is  two 
feet,  and  the  dip  nearly  45°.  The  vein 
matter,  which  was  much  decomposed  on  the 
surface,  appeared  to  consist  of  green  schist 
or  felsite  and  quartz.  About  20  feet  of  open 
cutting  to  a  dei)th  of  four  or  tive  feet  has 
been  done  near  the  water's  edge,  and  farther 
south  a  test  pit  and  some  stripping.  No  2 
vein  is  20  feet  west  of  No.  1.  It  has  been 
traced  586  feet,  being  exposed  only  on  both 
fides  of  the  island.  The  average  width  is  2^ 
feet.  The  vein  matter  is  the  same  as  No.  1. 
About  30  feet  of  open  cutting  has  l^jen  done 
at  the  north  end,  and  a  little  stripping  at 
the  south  end.  Eighteen  tons  of  ore  were 
taken  from  these  two  veins  for  a  mill  run, 
audit  ran  818. GO  per  ton.  The  main  vein  is 
No.  3.  It  is  100  feet  west  of  No.  2.  What 
appears  to  be  the  outcropping  of  this  vein 
occurs  at  both  sides  of  the  island,  a  distance 
of  700  feet,  and  near  the  centre  also.  This 
ore  body  is  a  felsite  dike.  Both  walls  are 
uncovered  at  the  north  end  only,  where  it 
shows  a  width  of  16  feet.  A  six  by  10  foot  shaft 
is  being  sunk  near  the  centre  of  the  island, 
and  a  depth  of  17i  feet  was  reached  on 
September  20.  The  shaft  is  sunk  on  the  foot 
wall,  the  hanging  wall  not  being  reached.    At 


the  bottom  of  the  shaft,  where  decompoHiiion 
has  not  gone  far,  thu  vein  matter  is  (|[uart/ 
and  felsite,  with  a  h(»r8e  of  country  rock  in 
the  centre.  The  amount  of  quartz  is  increait- 
ing  with  depth.  There  is  a  very  large  per 
cent,  of  pyrites  all  through  tlie  vein  matter. 
About  12  feet  of  the  dike  has  been  »trip|»ed 
at  the  south  end.  The  covering  is  four  or 
tive  feet  of  earth  and  gravel.  Near  the  west 
side  of  the  island  is  a  small  vein  of  cjuartz  six 
inches  wide.  This  is  No.  4.  It  airries  galena, 
copper  and  iron  pyrites  and  free  gold,  h 
has  been  traced  alxiut  100  feet,  and  has  a 
strike  of  nearly  east  and  west.  A  test  pit 
has  been  sank  to  tiie  ilepth  of  10  feet. 

Just  as  I  was  leaving  the  men  were  strip- 
ping an  outcropping  of  quartz  and  felsite 
on  the  northwest  part  of  the  island. 
The  exposure  was  made  by  a  tree  blowing 
down  and  carrying  the  earth  away  in  ita 
roots. 

The  force  consists  of  six  miners  at  present. 
The  buildings  comprise  a  blacksmith  sliop,  a 
powder  house  and  a  boarding  camj),  which 
have  just  been  built. 

The  Engledue  Concession. 

On  September  25  I  visited  block  B  of  the 
Engledue  concession,  which  comprises  15.000 
Exploration  »cres  in  that  part  of  the  Western 
wVst'^rn       Peninsula     lying     soutii     of     Carl 

prospected  by  the  Ontario  Gold  Concessions 
Limited,  of  London,  England,  and  Mr.  T. 
R.  Deacon,  O.L.S.,  of  Rat  Port^ige  is  ia 
charge  of  the  work.  A  small  portion  of  the 
northern  part  of  this  property  had  been  sur- 
veyed into  mining  locations  after  it  had 
been  conceded  to  the  English  comjMiny,  and 
before  the  surveyors  were  notitied  by  the 
Department  not  to  survey  upon  it.  This  wsvs 
nevertheless  ret«iined  jus  part  of  the  conces- 
sion, and  the  remainder  of  the  15,000  acres 
has  l)een  surveyed  by  Mr.  Deacon  into  lots  in 
order  to  facilitate  pros|)ecting  and  make  it 
more  systematic.  Lines  were  run  east  and  west 
across  the  property  one  mile  ajjart,  dividing  it 
into  ranges.  These  ranges  were  suhtlivided 
by  lines  running  north  and  south  20  chains 
apart,  thus  dividing  tlie  hithert(»  unsurve\ .  d 
part  of  the  concession  into  lots  one  mile  long 
and  a  quarter  of  a  mile  wide. 
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Twenty  prospectors  wore  employed  and 
divided  into  two  canijjs  of  ten  in  eacli.  The 
_,  ,.  cami^a  were  situated  so  that  each 
OperaLious    yf^i^  in  a  Central  position  with  re- 

on  the  Hlock.  * 

gard  to  its  own  ])ortion  of  the 
country  to  be  prospected.  The  men  were  set 
to  work  in  pairs,  a  certain  number  of  lots  or 
locations  being  allotted  to  each  two  men. 
They  were  to  work  over  the  lots  backward  and 
forward,  blazing  their  way  all  the  time  until 
the  lots  were  thoroughly  prospected.  The 
blazing  was  done  so  that  the  manager  might 
go  over  any  portion  of  the  men's  work  at  any 
future  time.  The  men  were  paid  by  the  day, 
and  by  way  of  encouragement  a  bonus  of  $50 
was  given  to  anybody  that  found  a  vein 
assaying  $20  ;  if  the  vein  assayed  $200  the 
bonus  was  $1,000  ;  and  for  assays  ranging 
between  these  limits  the  bonus  was  in  pro- 
portion. 

The  country  is  almost  entirely  covered  by 
small  trees  and  moss,  making  prospecting 
none  too  easy.  The  formation  is  trap,  felsite 
and  granite,  the  contacts  not  yet  having  been 
determined.  So  far  a  number  of  the  loca- 
tions and  lots  have  been  explored.  Of  the 
latter  the  following  is  the  list  :  Lots  on 
range  B,  15  to  20  inclusive  ;  on  range  C, 
lots  7  to  18  inclusive ;  on  range  D,  lots  13  to 
18  inclusive  ;  on  range  E,  the  same,  and  on 
F,  19,  20,  21  and  24. 

I  went  over  a  portion  of  the  property  with 
M  r.  W.  F.  Laing,  who  is  foreman  of  the  work, 
Discoveries  ^"^  examined  some  of  the  discov- 
bearing  eries.  At  one  point  there  is  a  vein 
Veins.  q£  quartz  containing  a  little  country 

rock  seven  or  eight  feet  wide,  which  can  be 
traced  300  feet.  Two  test  pits  have  been 
sunk  upon  it  about  200  feet  apart ;  one  is 
eight  feet  deep  and  the  other  four  or  five  feet. 
The  vein  is  mostly  covered  over  with  earth, 
etc.,  but  shows  a  good  deal  of  quartz  where 
it  is  exposed.  About  half  a  mile  west  of 
Dead  Man  portage,  a  reef  of  quartz  and 
granite  crosses  a  small  peninsula  which  runs 
into  Carl  bay.  It  consists  of  a  number  of 
stringers  in  some  places,  and  at  others  forms 
a  solid  mass  of  quartz.  The  walls  are  indef- 
inite, but  it  is  from  eight  to  20  feet  wide,  and 
about  250  feet  long.  A  little  stripping  and 
blasting  has.  been  done  at  one  end  where  a 
considerable    amount  of  quartz  shows.      On 


lot  24,  range  E,  there  is  an  exposure  of  de- 
composed trap.  It  has  no  definite  walls,  nor 
can  it  be  traced  any  distance.  A  test  pit  is 
being  sunk  upon  it,  but  will  likely  be  discon- 
tinued as  there  is  not  much  of  a  showing. 
Close  to  the  former  there  is  a  vein  running 
east  and  west  which  has  been  traced  500  feet. 
A  test  pit  is  being  sunk  upon  it,  and  it  shows 
a  width  of  four  or  four  and  a  half  feet  at  that 
point.  The  vein  matter  is  blue  quartz,  horn- 
blende schist  and  trap,  all  well  charged  with 
pyrites,  and  decomposed  a  little  at  the  surface. 
There  is  ab  >ut  12  to  18  inches  of  quartz. 
This  appears  to  be  a  better  vein  ibhan  usual, 
and  sinking  will  be  continued  for  some  time 
yet.  There  are  some  other  leads  on  the 
property  of  more  or  less  importance  that  I 
did  not  see,  but  none  of  them  have  been 
tested  yet.  Very  little  assaying  has  been 
done  so  far,  and  no  very  good  results  have 
been  obtained  from  the  assaying  that  has 
been  done. 

I  saw  Mr.  Laing  in  Rat  Portage  on  Janu- 
ary 5  and  was  told  by  him  that  a  shaft  had 
been  sunk  30  feet  on  one  location,  and  was 
being  continued.  On  another  location  a 
shaft  was  being  sunk  and  had  reached  the 
same  depth.  A  diamond  drill  procured  for 
the  purpose  has  been  started  on  this  latter 
location. 

Other  Properties. 

I  left  the  Engledue  Concession  on  Septem- 
ber 21  on  my  way  to  Rat  Portage.  Stopping 
Island  loca-  ^^  ^  large  island  east  of  the  Western 
thTwestem  Peninsula  I  saw  what  appeared  to 
Peninsula,  jj^ve  been  a  camping  place  re- 
cently, and  going  inland  found  that  con- 
siderable w^ork  had  been  done  on  a  large  vein 
running  northeast  and  southwest.  Two  test 
pits  had  been  sunk  about  200  feet  apart. 
One  was  10  by  10  feet  square  and  eight  or 
nine  feet  deep.  About  eight  feet  of  quartz 
showed,  with  distinct  walls.  The  other  pit 
was  smaller  and  about  eight  feet  deep. 
Felsite  was  the  chief  constituent  of  the  vein 
in  this  pit.  The  country  rock  was  green 
schist. 

Paddling  along  the  north  end  of  Sham  mis 
island,  we  came  to  a  place  where  the 
outcropping  of  a  large  felsite  dike  was 
exposed  on   the   shore.      Some  })lasting  had 
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1)0011  done  here,  and  ^oing  inland  1  found 
a  pit  on  the  same  dike  .ihout  100  feet 
from  the  shore.  The  dike  was  mostly 
quartz  at  this  point.  The  pit  was  only  six 
feet  deep. 

Alines  near  Rat  Portage 

The  Triumph  nune,  an  account  of  which 
appears  in  the  last  Report  of  the  Bureau  of 
Triumph  Mines,  and  which  had  lain  idle  for 
Mine.  about  a  year,  is  again  in  operation. 

Mr.  C.  S.  Morris  was  the  original  owner  of 
this  property.  Messrs.  E.  W.  Barnes  and 
A.  B.  Upton  bought  it  frt>m  Mr,  Morris, 
and  in  September,  1897,  they  sold  it  to 
the  Triumph  Gold  Mining  Company,  with 
head  office  at  Alpena,  Michigan.  The  recom- 
mencement of  work  dates  from  July  1. 
Mr.  J.  S.  Rayburn  is  superintendent  and 
Mr.  Charles  Brent,  M.  E.,  of  R^it  Portage  is 
■engineer.  I  got '  the  foUowing  notes  from 
Mr.  Rayburn  in  January  : 

There  are  about  30  veins  on  the  property. 
Five  test  pits,  10  feet  each,  have  been  sunk 
on  the  different  veins.  A  shaft  is  being  sunk 
which  is  now  113  feet  deep,  and  a  contract 
has  just  been  let  to  sink  it  to  200  feet.  No 
drifting  has  yet  been  done,  nor  will  there  be 
until  this  last  contract  is  completed  ;  then  it 
is  likely  that  100-foot  and  200-foot  levels 
will  be  established.  There  is  an  old  Treinaine 
steam  2-stamp  mill,  which  was  put  up  by 
former  owners,  but  is  now  lying  idle.  A 
now  hoist  is  just  being  set  up.  The  buildings 
consist  of  ft  new  shaft  house,  ore  liouse, 
boiler  house,  mill  building,  blacksmith  shop, 
dressing  room,  office,  boarding  house  to 
accommodate  25  men,  and  a  barn.  There  is 
a  force  of  10  men,  including  seven  or  eight 
miners. 

On  September  25  I  hired  a  saddle  horse 
and  made  a  trip  into  the  country  for  the 
Properties  in  pui'I^ose  of  examining  the  Scramble 
H'iloock"'^  and  other  mines  in  that  vicinity. 
UiwuBhipa.  There  are  quite  a  number  of  pro- 
perties which  have  been  worked  more  or  less 
in  JafFray  and  Haycock  townships  near  the 
Scramble.  I  visited  the  later  place  fir^t.  It 
is  situated  about  four  miles  from  R{it  Port- 
4tge,  east.  As  neither  Mr.  Halstead  nor  Mr. 
Partridge  was  present  at  the  time,  but  were 


expected  later  <»n  in  the  day,  I  went  about 
three  miles  further  to  wlmt  is  caHcd  tlie 
Black  Sturgeon  n»ine,  intending  to  return  t4i 
the  Scramlde  later. 

Black  Sturgeon  Mine. 

The  Black  Sturgeon  comjjriseH  lots  11  and 
12  in  Jatl'ray  township.  Andrew  BeUMin  iH 
Klack  Slur-  *Jwner  and   m;|nager.      The  discov- 

KConMine      ^.^.j^.^     ^^^^.^    „jj^jy     |,^.     j^j,.       Jj^.„^,„ 

in  18iM).  The  country  rock  is  granite  and 
slate,  and  a  little  traj)  occurs  also.  Con- 
8ideral)le  prosj)ecting  has  been  done  and 
(juite  a  number  of  veins  have  l>een 
found.  No.  1  vein,  on  lot  11.  is  lie- 
lieved  to  be  a  contact  between  the  granite 
and  schist,  and  has  a  strike  of  northeast  and 
southwest.  Two  shafts  have  Deen  sunk  upon 
it  about  1,200  feet  apart.  No.  1  shaft  is  42 
feet  deep.  The  vein  is  covered  at  this  point 
with  38  feet  of  loose  material,  clay,  bould- 
ers, etc.,  and  as  it  does  not  out<:roj)  near  by 
the  position  of  the  shaft  was  got  by  calcula- 
tion. It  was  intended  to  be  directly  on  the 
vein,  l)ut  unfortunately  it  struck  the  latter 
just  to  one  side.  The  shaft  was  enlarged  t<» 
the  width  of  the  vein  and  sinking  continued. 
A  considerable  amount  of  water  was  coming 
into  the  shalt,  and  o])erations  were  suspended 
at  th«  time  while  waiting  for  a  pump.  The 
shaft  was  well  timbered  to  the  bed  nnik  and 
a  new  shaft  house  had  been  built  over  it. 
No.  2  shaft,  which  is  northeast  of  No.  1,  in 
seven  by  nine  feet  in  si/e  and  3^  feet  deep. 
It  was  sunk  last  winter  by  a  Winnipeg  com- 
pany which  had  an  o])tion  on  the  ]>ro]»erty, 
but  Mr.  Benson  has  since  bought  the  option 
back.  Nothing  was  being  done  in  this 
shaft. 

Besides  these  shafts  there  are  on  lot  12  U)\xr 
or  five  test  pits  on  tlitierent  veins,  nmging 
from  four  to  10  feet  in  depth.  The  shaft  and 
test  pits  were  not  fenced,  and  I  called  the 
manager's  attention  to  the  necessity  <»f  so 
doing.  He  has  informed  me  since  that  he 
had  fenced  them  as  re<iue8ted.  There  are 
six  miners  employed  on  the  proi)erty,  but  the 
work  that  is  being  done  is  only  pro.specting. 
Good  buildings  have  been  con.structod,  and 
c«>nsist  of  two  shaft  houses,  boarding  camp, 
blacksmith  shop,  dwelling  house  and  dre-ssing 
room. 
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Princess  Mine 

The  Princess  mine  is  also  in  this  section, 
and  is  about  two  miles  from  the  Scramble. 
The  Princess  ^^^^  nearest  railway  station  is 
Mine.  Rossland,    which    is    three    miles 

from  the  mine — one  and  three-quarter  miles 
by  water,  and  one  and  a  quarter  by  land. 
The  property  is  owned  by  the  Princess  Gold 
Mining  Company  of  Ontario,  Limited.  Work 
commenced  here  about  the  first  of  May  and 
three  or  four  men  have  been  employed  all 
summer.  The  formation  is  similar  to  that  of 
the  Black  Sturgeon.  There  are  a  number  of 
small  outcroppings  on  the  property,  but  likely 
only  a  few  veins.  The  main  vein  shows  on  the 
top  of  a  hill  about  1.00  feet  high.  There  is  a 
small  outcropping  of  white  quartz  which 
showed  free  gold  plentifully,  and  a  shaft  has 
been  sunk  upon  it.  It  is  four  by  eight  feet 
inside  the  timber  and  65  feet  deep.  The 
quartz  disappeared  about  15  feet  from  the 
surface  and  Mr.  Collins,  the  manager,  thinks 
that  it  is  on  the  foot  wall  of  the  shaft.  Cross- 
cutting  to  the  south  or  foot  wall  side  has 
commenced  in  the  bottom  for  the  purpose  of 
striking  it  again.  Felsite  was  stig^ck  shortly 
after  losing  the  quartz,  and  there  is  about 
five  feet  of  it  in  the  bottom  of  the  shaft, 
which  carries  a  certain  amount  of  gold. 
About  50  or  60  feet  north  of  the  shaft  is  a 
felsite  dike,  containing  a  little  quartz,  about 
two  feet  wide,  which  has  been  traced  a  few 
hundred  yards  with  a  strike  of  northeast  and 
southwest.  It  is  expected  that  this  dike, 
which  is  dipping  towards  the  main  shaft,  will 
join  the  latter  farther  down  or  else  be  worked 
from  it  by  a  short  crosscut.  A  couple  of  small 
test  pits  have  been  sunk  at  other  places  on 
the  property.  The  buildings  consist  of  a 
cooking  camp,  a  sleeping  camp  and  an  office. 
There  were  two  miners  at  work  during 
■my  visit,  and  Mr.  John  Collins  was  man- 
ager. 

Scramble  Mine. 

Having  finished  with  the  Princess,  I  return- 
ed to  the  Scramble,  descriptions  of  which  have 
The  Scram-  ^^^^  given  in  the  fifth  and  sixth 
bieMine.  Rgports  of  the  Bureau.  I  went 
over  the  property  and  looked  at  most  of  the 
veins,  of  which  there  are  eight  altogether. 
The  main  vein  has  a  strike  of  northeast  and 


southwest  and  can  be  traced  650  yards,  and 
according  to  report  much  farther  on  adjoin- 
ing properties.  The  vein  appears  to  be  in 
two  parts  at  the  surface  ;  there  is  a  quartz 
stringer  a  foot  wide  showing  at  one  place  and 
]5  feet  from  this  the  band  of  mica  schist 
or  fahlband,  as  Dr.  Coleman  descriljes  it,  27 
feet  wide  ;  but  it  is  likely  to  be  all  the  one 
vein,  as  the  only  distinction  is  that  the  15 
feet  between  does  not  carry  any  gold  to  speak 
of  at  the  surface.  The  vein  maintains  its 
width  right  along,  but  the  quartz  stringer 
itself  is  only  traceable  for  150  yards.  About 
70  or  80  yards  southeast  is  a  small  quartz 
vein  two  feet  wide.  It  only  shows  in  one 
place,  where  a  small  test  pit  several  feet  deep 
has  been  sunk.  Much  free  gold  was  found 
in  this  vein.  A  few  hundred  yards  southeast 
of  No.  1  vein  is  a  parallel  quartz  vein  which 
has  been  traced  and  stripped  for  20  feet,  and 
is  from  18  to  30  inches  wide.  This  was  dis- 
covered last  June.  It  does  not  carry  much 
pyrites,  but  shows  gold  on  panning.  About 
40  feet  north  of  this  is  another  parallel  vein 
from  four  to  five  feet  wide,  which  has  been 
traced  150  or  200  yards.  Stripping  and  test 
pitting  have  been  done  in  several  places 
along  it.  There  are  also  several  small  quartz 
veins  a  few  inches  wide  running  in  different 
directions  close  to  these  veins.  A  few  hun- 
dred yards  south  of  the  main  shaft  a  test  pit 
has  been  sunk  11  feet,  in  a  place  where  two 
veins  intersect.  They  do  not  outcrop  any 
place  else,  but  it  was  concluded  from  testing 
with  the  "  mineral  rod  "  that  one  runs  to  the 
main  shaft  and  the  other  is  parallel  to  the 
main  vein.  Another  ore  body  which  I  did 
not  see  is  described  as  a  large  felsite  dike  on 
the  north  side  of  the  property,  and  which  was 
not  considered  of  much  importance  at  the 
time. 

Two   shafts  have  been  sunk  on  the  main 

vein.     The  main  shaft,  which  is  eight  by  10 

feet   inside   the  timber,  is  85  feet 

Shafts  on  .  ' 

the  main  deep.  Fifty  feet  from  the  surface 
is  the  first  level.  A  fork  has  been 
driven  14  feet  into  the  foot  wall,  and  from 
the  hanging  wall  a  crosscut  has  been  driven 
northwest  57  feet.  From  the  end  of  the 
crosscut  to  the  fork  is  a  distance  of  79  feet, 
which  appears  to  be  all  vein  matter,  as  gold 
can  be  found  by  panning  in  different  places- 


Part  I 


Mines  near  Rat   Portag:e 


SQ 


in  the  crosscut.  It  is  uncertain  just  what 
the  width  of  the  pay  ore  is,  but  there  is 
about  30  feet  of  it  at  least  and  probably  much 
more.  In  a  recent  interview  Mr.  Halstead 
told  me  that  an  expert  had  been  examining 
the  mine  lately  and  got  an  unexpectedly  high 
average  assay  in  the  crosscut.  Near  the 
shaft  there  is  about  12  feet  of  the  vein  which 
carries  more  quartz  than  usual,  and  is  richer 
than  the  rest  also.  It  is  all  well  charged 
with  copper  and  iron  pyrites.  About  200 
feet  from  the  main  shaft  on  the  same  vein  is 
No.  2  shaft.  This  has  been  sunk  52  feet  and 
discontinued.  Seven  or  eight  hundred  feet 
farther  on  an  open  crosscut  has  Ijeen  made 
through  the  earth  down  to  bed  rock,  but  this 
is  now  partially  filled  jigain.  Considerable 
stripping  has  also  been  done  on  the  vein. 
There  is  a  large  seepage  of  water  in  the  main 
shaft,  and  a  Northey  pump  with  a  capacity  of 
65  gallons  per  minute  has  been  placed  72  feet 
down  for  drainage. 

The  hoisting  machinery  consists  of  a  12 
horse  power  hoister  made  by  the  A.  R. 
Williams  Machine  Company  of  Toronto, 
and  a  14  horse  power  upright  tubular 
boiler.  Two  tanks  are  used  for  water  sup- 
ply, the  water  from  the  shaft  being  used. 
It  is  pumped  into  a  34-barrel  tank  outside 
and  allowed  to  settle.  It  is  run  from  there 
into  an  8-barrel  tank  in  the  engine  house. 

The  shaft  is  provided  with  a  suitable  man- 
way  to  the  first  level,  with  ladders  and  plat- 
Comiitionof^<^r'"«  ^^  required  by  the  Mines 
the  Mine.      ^^^      rpj^^  surface  is  provided  with 

a  suitable  guard  rail.  The  bucket  way  at 
the  first  level  is  not  fenced  at  the  north  side, 
and  a  temporary  guard  rail  nuist  be  placed 
there  that  can  be  removed  when  necessary. 
No  work  was  going  on  in  the  main  shaft 
when  I  was  there,  as  the  miners  were  waiting 
for  the  pump  to  be  fixed.  There  was  a  force 
of  five  miners,  but  more  would  be  re(iuired 
when  operations  started  again.  Fine,  neat 
and  roomy  buildings  have  been  constructed. 
They  consist  of  sleeping  Ciimp,  dining  camp, 
two  dwelling  houses,  store,  dressing  room, 
stables,  driving  shed,  ice  house,  powder 
house,  shaft  and  hoist  house  and  blacksmith 
shop. 

I  met  Mr.  Halstead  on  January  5  and  got 
from  him  the  following  information  :  Seventy- 


five    feet    from    the    surface    in    the    mam 

shaft  a  drift  has  been  run  northeast  21  feet. 

Nothing    else    has    l)een   tlone   in   the   niine, 

and  Work  ha«  been  discontinued  for 

R  »•<•«•  nt 

WorkiriKHutthe  present  for  a  short  time.     The 

thu  Mint'.  *  . 

main  vein  has  been  stripjied  116 
feet  more,  close  to  the  main  shaft,  and  free 
gold  was  found  all  along.  A  test  pit  has 
been  sunk  also.  Five  hundred  feet  south  of 
the  main  vein  a<juartzvein  has  been  stripped 
3(X)  feet.  It  was  six  feet  wide  and  carried 
free  gold. 

Gray  Eagle  Hine. 

.A.bout  four  miles  east  of  llat  Portage,  south 
of  the  railway  track,  is  a  property  called  the 
(SrayKaKle  Gray  Eagle  mine,  which  is  owned 
**'"^  and   worked    by   the    Inttjrnational 

Gold  Mining  and  Development  Company,  with 
head  otfice  at  Cleveland,  Ohio.  Mr.  .lohn 
Kennedy  of  Rat  P(»rtage  is  managi-r  of  the 
mine.  The  country  rock  is  green  schist  and 
trap.  The  ore  bodies  are  large  felsite  dikes 
which  contain  a  few  stringers  of  (juartz. 
,There  are  two  or  three  of  these  dikes  on 
which  some  work  has  been  done.  The  main 
dike  is  traceable  for  several  hundred  feet  and 
is  17  feet  wide  at  the  shaft.  The  strike  is 
northeast  and  southwest.  A  six  by  12-f<M)t 
shaft  is  being  sunk  which  was  32  feet  deep  on 
October  1,  the  day  of  my  visit.  Mr.  Kennetly 
told  me  lately  that  it  had  been  sunk  to  a 
depth  of  50  feet,  which  fulfilled  the  contract, 
and  work  has  di.scontiiuied  for  the  winter  as 
the  company  does  not  want  to  go  tt>  the  ex- 
pense of  building  camps  at  once.  But  it  is 
stilted  that  in  the  spring  operations  will  be 
resumed  and  the  shaft  carried  t<»  a  depth  of 
200  feet.  The  contract  just  finished  was  to 
sink  from  30  to  60  feet  at  §22.50  per  f.K.t.  It 
was  simply  the  continuation  of  an  old  shaft. 
Mr.  Alan  Macdonald  of  Rat  Portage  is  the 
contractor  and  had  a  force  of  seven  men  at 
work,  including  four  miners.  A  few  hundre<l 
feet  .southwest  of  the  .shaft  there  appears  to 
be  ant^ther  dike  joining  the  main  one,  but  no 
work  has  been  done  upon  it.  Alxiut  ICO  yards 
northwest  of  the  main  dike  is  another  of 
apparently  the  same  size.  A  test  pit  had 
been  sunk  eight  feet  on  it  previous  to  the  com- 
mencement of  work  by  the  present  com- 
pany. 
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Keewatin  Reduction  Works 

One  concern  which  has  every  promise  of 
giving  a  good  impetus  to  mining  and  develop- 
ing when  it  is  completed  is  the  Keewatin 
Reduction  Works,  mentioned  by  Mr.  Blue  in 
the  sixth  report.  These  are  situated  in  Kee- 
watin, a  small  village  three  miles  from  Rat 
Portage,  on  the  Lake  of  the  Woods,  and  are 
owned  by  the  Ottawa  Gold  Milling  and  Min- 
ing Company  of  Ottawa,  Limited.  The  pro- 
perty consists  of  25  acres. 

The  company  is  formed  solely  for  the  pur- 
pose of  doing  custom  work  in  the  treatment 
Objects  of  the  of  Ore.  and  does  not  intend  to  oper- 
ompany.  ^^^  ^^^  j^jj^^g  q£  j^g  own.  It  in- 
tends for  one  thing  to  furnish  a  means  of 
enabling  prospectors  to  have  their  ore  milled 
as  it  is  mined,  thus  allowing  them  to  pay  the 
cost  of  mining  from  the  beginning  and  dis- 
pensing with  the  necessity  of  waiting  for 
capital  to  develop  their  properties.  This 
means  the  opening  up  of  a  great  many  pro- 
perties which  might  otherwise  remain  idle  for 
a  long  time.  But  the  company  also  intends 
to  aim  at  doing  away  with  the  necessity  of 
miners  erecting  their  own  mills,  by  making 
arrangements  to  buy  or  treat  all  their  ores. 
This  latter  will  apply  particularly  to  the  Lake 
of  the  Woods  country.  One  of  the  important 
features  of  the  works  is  a  first  rate  sampling 
apparatus  by  which  all  the  ore  brought  there 
can  be  sampled  with  absolute  fairness,  and 
then  assayed  and  the  value  given  to  the 
owner  before  any  milling  is  done.  The  cost 
of  treatment  of  the  ore  will  be  approximately 
proportional  to  the  assay  value.  Or  the  ore 
may  be  bought  outright  and  the  price  paid  for 
it  the  gold  value  minus  the  cost  of  treat- 
ment. Poor  ores,  which  run  under  $3  or  $4 
to  the  ton,  will  be  treated  with  no  prolfit,  or 
perhaps  at  a  direct  loss  to  the  company  ;  but 
indirectly  there  will  be  a  gain,  as  it  will 
encourage  the  development  of  mines  and  so 
increase  the  business,  as  in  many  cases  the 
ore  is  poor  at  the  surface  but  rich  farther  down. 

The  works  will  consist  of  a  sampler  and 
crusher,  a  stamp  mill  with  concentrating 
Features  of  machinery,  and  later  on  a  chlorina- 
tion  plant,  so  that  any  kind  of  gold 
ore  can  be  treated.  Steamers  and  barges  to 
convey  the  ore  from  the  mines  also   form  an 


im})ortant  feature.  The  machinery  is  all  to 
be  of  the  most  improved  class  and  of  the  best 
quality.  1  visited  the  place  on  Septen)ber  29 
and  was  shown  over  the  property  by  Mr. 
Frederick  T.  Snyder,  the  superintendent. 
The  work  of  building  was  then  Ijeing  pushed 
on  as  fast  as  possible.  It  wa^k  expected  to 
have  the  sampler  ready  in  a  few  weeks,  and 
the  mill  in  the  spring.  The  sampler  and 
storage  building,  which  is  40  by  110  feet  in 
size,  was  nearly  completed.  It  is  very  sub- 
stantially built  with  heavily  timbered  frame 
work,  well  braced,  and  diagonal  sheathing. 
The  mill  building,  the  foundations  and  frame 
work  of  the  timber  of  which  was  completed, 
is  to  be  of  the  same  size  and  close  by.  The 
chlorination  plant  had  not  been  commenced 
yet.  The  foundations  of  the  standards  for  the 
cable-way  were  nearly  completed  also. 

The  ore  will  be  transported  from  the  mines 
in  30-ton  barges,  eight  of  which  have  been 
Transport-  built,  and  thirty  or  forty  more  will 
mg  of  Ore.  jjjjgjy  j^g  constructed  in  the  spring. 
From  the  barges  it  will  be  carried  over  a  430- 
foot  cable-way  to  the  works.  As  these  are 
situated  on  a  branch  of  the  Winnipeg  river, 
and  the  railway  comes  between  them  and  the 
lake,  the  ore  has  to  be  carried  over  on  this 
cable-way.  The  cable  is  stationary.  Three 
two-ton  skips  are  in  use  at  a  time  ;  one  travel- 
ling over  while  the  others  are  being  loaded  and 
emptied  respectively.  One  skip  will  cross 
per  minute.  The  skips  will  discharge  into  a 
W-bin  of  60  tons  capacity,  above  the  crusher. 

The  crusher,  which  is  a  Blake,  crushes  to 
sizes  of  one  and  a  halt  to  two  inches  in 
Milling  and  diameter,  and  has  a  capacity  of  24 
pta^t^^"^  tons  per  hour.  In  this  crusher  the 
outer  jaw  moves  and  has  a  parallel  motion. 
The  size  of  the  opening  is  12  by  20  inches. 
The  crushed  ore  passes  over  a  sizing  screen  of 
one  inch  mesh,  and  the  "fines"  goto  the 
sampler.  What  passes  over  the  screen  goes 
to  the  rolls,  and  then  over  the  screen  with 
the  crusher  product  again,  and  so  on.  Every 
bit  of  the  machinery  has  the  latest  features 
in  improvements  that  have  been  made.  The 
Cornish  rolls,  which  are  30  inches  in  diameter 
by  10  inches  across  the  face,  have  a  capacity 
of  10  tons  per  hour.  They  crush  to  less  than 
an  inch.  They  are  tlie  heaviest  type  of  rolls, 
the  whole  machine  weighing  26,000  lb.     Tlie 
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springs  give  a  i)ressure  of  8,000  pounds  per 
inch,  or  80,000  pounds  on  the  whole  roll. 
There  is  a  feeder  or  distributing  box  which 
spreads  the  ore  evenly  along  the  rolls  and 
prevents  uneven  wear.  The  sampler  consists 
(if  a  pan  shaped  like  a  gold  pan,  and  revolv- 
ing on  a  horizontal  axis.  In  the  splayed  side 
there  is  a  radial  slit  nearly  the  length  of  the 
side.  The  pan  makes  30  revolutions  per  min- 
ute. The  crushed  ore  or  "  fines"  runs  from 
a  chute  into  the  revolving  pan  and  into  a  bin 
below.  At  each  revolution  the  slit  comes 
underneath  and  the  stream  goes  through  into 
another  bin  :  this  is  the  sample,  which  is 
dealt  with  separately.  Now  there  are  two 
different  principles  of  samj)ling  ;  one  is  to 
take  a  portion  of  the  stream  of  ore  all  the 
time,  and  the  other  is  to  take  all  the  stream 
a  part  of  the  time.  This  latter  is  recognized 
now  by  experts  as  being  the  more  reliable 
})rinciple,  and  it  is  the  one  which  is  involved  in 
theabove  apparatus.  The  sample  isthoroughly 
mixed  and  ([uartered,  being  gradually  reduced 
to  a  workable  <]uantity  and  then  ground  tine 
and  mixed  again.  This  is  divided  ;  one  half 
given  to  the  customer  for  a  check  and  the 
other  half  assayed  by  the  com[)any. 

The  ore  from  the  sampler  is  conveyed  on 
an  endless  rubber  belt  20  inches  wide,  run- 
storage  ning  horizontally  to  large  W-shaped 
storage  bins  which  have  a  capacity 
of  2,000  tons,  and  ))rovision  is  made  for  in- 
definite increase.  The  bins  are  divided  into 
compartments,  fo  that  each  quantity  of  ore 
can  be  kept  separate.  The  W-shape  which 
means  that  there  are  twooutletaat  the  bottom, 
enables  any  one  bin  to  be  utilized  without  the 
necessity  of  waiting  until  it  is  entirely  emp- 
tied, l)y  throwing  the  remaining  ore  into 
one  side. 

A  20-stamp  mill  will  be  erected  at  once, 

and    provision    made    for    increasing    it    to 

,    60  .stamps  when  business  demands 

Extent  and  '■ 

capacity  of    it.     The  stami)s  will  weis^h  950  lb., 

the  Mill.  '  ®  ' 

fall  nine  inches  probably  (depending 
upon  experiment)  and  droj)  90  times  per 
minute.  No  amalgamation  will  be  done  in 
the  battery,  which  will  be  double  discharge. 
It  is  desired  to  get  the  greatest  possible 
capacity,  and  the  small  size  of  the  crushed 
ore  will  enhance  this.  At  least  five  or  six 
tons  per  stamp  is  expected  per  day.     Experi- 


ments will  be  made  with  difterent  materia's 
f«»r  shoes  and  dies.  Some  are  made  «»f 
chilled  iron,  some  of  Wilson  conipres.si'd 
steel,  and  others  of  chrome  steel.  The 
chilled  iron  will  be  used  as  a  standard  for 
experiment  A  battery  of  the  latter  will  be 
])laced  al«)ngside  one  of  the  Wilson  com- 
pressed steel,  and  both  batteries  always  run 
together  on  the  siime  ore.  The  same  plan 
will  ])e  carried  out  with  the  cliilled  iron  and 
chnmie  steel.  Whichever  proves  most  satis- 
factory will  be  adopted  thenceforth.  The  ore 
will  be  carried  from  the  stomge  bins  to  the 
batteries  on  a  rubber  belt  sinular  to  the 
previous  one  mentioned,  and  connection  will 
also  be  made  with  the  sampler  so  that  ore 
can  be  taken  directly  from  the  latter  with- 
out going  to  the  bins.  Hanging  Challenge 
feeders  will  be  used. 

The  crushed  ])roduct  will  run  from  the 
battery  direct  to  the  concentrators  and  then 
coneentrat-  o^er  the  amalgam  plates.  Part  of 
Amaigamat- tlie  free  gold  will  thus  be  kept 
'"*»'  with     the    concentrates,     but     the 

tailings,  freed  from  the  latter,  will  give  less 
trouble  in  amalgamati(>n  and  a  higher  per- 
centage of  extraction  will  be  obtained.  The 
vanners  will  have  4-foot  j)lain  belts,  an<l  one 
novel  feature  about  them  will  be  the  gyrating 
instead  of  lateral  vibrating  motion.  This, 
Mr.  Snider  says,  will  largely  increa.se  their 
capacity  and  give  an  equally  good  concen- 
tration. The  amalgam  j>lates  will  also  have 
this  motion  for  the  s^ime  reason.  For  each 
battery  the  plate  will  be  eight  feet  wide  and 
only  six  feet  long.  No  mercury  traps  wdl  be 
used,  but  the  work  of  the  amalgamat^irs  will 
be  watched  and  checked  closely. 

All  the  milling  and  crushing  machinery 
is  from  the  Gates  Iron  Works  of  Chicago. 

One  thing  that  will  tend  t<^  lower  the  rate 
at  which  ore  can  be  milled  is  the  cheap 
power  at  hand  There  is  a  fall  of 
power  of  the  16  feet  here  between  the  lake  and 
river,  and  it  is  ai'culated  that 
1.200  horse  power  is  available.  There  are 
three  old  turbines  on  the  property  which  had 
been  used  formerly  and  are  now  being  set 
up.  They  have  a  combined  capacity  of  500 
horse  power,  although  not  more  than  250 
will  be  utilized  even  when  the  60  stamps  and 
other  machinery  are  in  operation 
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Mr.  Snyder  gave  me  the  following  table  of 
charges,  based  on  a  throe  per  cent,  concen- 
trate basis,  which  he  had  worked  out  : 

^  <Ib  A 

^           «u>  ^ 

Assay  value  of  ore..     10.00  20.C0  30.00 

Sampling 85      1.10  1.35 

Milling  (including  re- 
treatnment  of  con- 
centrates)        1.50      2.00  2.50 

Assuming  that  80  per  cent,  of  the  gold  is 
saved,  which  is  a  fair  assumption,  this  leaves 
on  a  $10  ore  $4.62  for  mining  and  transport- 
ing on  barges,  on  a  $20  ore  $11,91,  and 
on  a  $30  ore  $19.11. 

A  good  assaying  laboratory  has  been  built, 
and  facilities  will  be.  had  for  buying  bullion. 

On  January  14  I  visited  the  works  again 
and  found  the  sampling  and  crushing  depart- 
Some  modifi-^^^^t  i^  working  condition  and  the 
completed  ^^ stamp  mill  completed.  The  build- 
Works  jj^gg  g^j.g  covered  with  sheet  iron. 
The  sampling  department  is  provided  with 
scales  for  weighing  all  the  ore  after  sampling 
and  before  going  to  the  storage  bins.  The 
carrying  belts  were  running,  and  performed 
their  work  very  satisfactorily.  In  the  mill 
there  are  four  5-stamp  batteries  as  intended. 
One  battery  was  in  operation,  and  the  rest  are 
expected  to  be  in  a  few  days.  The  stamps 
fall  between  seven  and  eight  inches  and 
weigh  950  lb.  One  hundred  drops  per 
minute  will  be  the  rate.  They  are  running 
with  a  capacity  of  four  tons  per  stamp  per  24 
hours  at  present,  and  it  is  expected  to  get  six 
tons  per  stamp  ultimately.  The  ore  does 
not  go  direct  to  the  vanners  from  the  bat- 
teries as  first  intended,  but  passes  over 
gyrating  amalgamation  plates  at  the  stamps 
first,  then  over  the  vanners,  and  the  tailings 
to  other  gyrating  amalgamation  plates.  Be- 
fore the  first  amalgamation  plates  were  used 
it  was  found  that  the  vanners  collected 
practically  all  the  free  gold  with  the  concen- 
trates ;  hence  the  question  was  merely  a 
commercial  one  of  losing  the  interest  on  the 
gold  for  so  many  months,  or  until  such  time 
as  the  chlorination  plant  was  erected  and  the 
concentrates  treated.  There  are  four  Frue 
vanners  and  two  gyrating  ones.  The  latter 
are  supported  on  upright  flexible  steel  rods, 
one  at  each  corner  In  the  centre  under- 
neath is  an  unbalanced  pulley,  running  on  a 


vertical  axis  and  attached  to  the  vanner. 
This  is  driven  by  a  belt  coming  from  a  shaft 
overhead,  around  pulleys  attached  to  the  side 
of  the  vanner  and  around  the  unbalanced 
pulley  in  question,  thus  giving  the  whole 
vanner  a  horizontal  circular  or  gyrating 
motion.  The  amount  of  this  motion  can  be 
regulated  by  adding  weights  to  one  side  of 
the  unbalanced  pulley.  The  mechanisfn  is 
extremely  simple  and  effective.  The  vanner 
is  much  lighter  than  the  ordinary  Frue,  and 
should  be  cheaper  also.  The  feeding  of  the 
belt  is  the  simplest  part  of  all.  There  is  a 
friction  clutch  attachment  to  the  roll  at  one 
corner  by  which  the  latter  is  turned  a  certain 
amount  with  every  gyration.  One  of  these 
machines  was  running,  but  no  ore  had  been 
treated  on  it  yet.  All  the  vanners  have 
4-foot  plain  belts.  The  gyration  of  the 
amalgam  plates  is  produced  in  the  same  way. 
There  are  eight  of  these  plates,  one  in  the 
front  of  each  battery,  and  one  for  the  treat- 
ment of  the  tailings  of  each. 

There  is  about  350  tons  of  ore  in  the  storage 
bins  which  has  been  ciushed  and  sampled,  and 
was  being  put  through  the  mill  at  the  time  of 
my  visit  to  the  works. 

Brent's  Sampling  Works. 

Mr.  Charles  Brent  of  Rat  Portage  has 
fitted  up  a  sampling  and  assaying  laboratory 
Brent's  "^  ^^^^^  town,  and  is  i^repared  to 
Laborator  ^^^^  ^^^^^  Samples  Weighing  up  to 
Port^^^e  two  tons.  The  sampling  machinery 
consists  of  a  No.  0  Gates  crusher, 
crushing  rolls  and  a  steel  sampling  floor,  A 
sample  grinder  has  been  ordered  also.  Power 
is  furnished  by  an  engine  and  a  boiler  of 
12  horse  power  each.  The  assaying  labora- 
tory is  well  provided,  the  furnaces  burning 
crude  oil  mixed  with  superheated  steam.  At 
present  laboratory  tests  by  chlorination  or 
cyanide  can  be  made  on  a  small  scale.  Mr. 
Brent  intends  to  erect  a  small  stamp  mill  in 
the  spring,  with  concentrating  machinery 
and  chlorination  and  cyanide  plants. 

/Vlines  of  the  Upper  Seine 

The  two  mines  which  are  making  the  Upper 
Seine  river  country  famous  are  the  Sawbill 
and  the  Hammond  Cold   Reef,  both  situated 
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on  the  eastern  side  of  Sawbill  lake.  I 
visited  these  j)laces  three  times  in  1897 — on 
July  16,  October  14  and  December  10. 

The  Sawbill  Mine. 

The  Sawbill  property  consists  of  locations 
.313and314X.  The  mill  sight  is  on  323X, 
Sawbill  adjoining  the  former  and  bordenng 
LakeiJoid    ^^J^  tlie   lake,  the  surface  rights  of 

Mining  '  ° 

Company,  which  have  been  leased  to  the 
■company.  The  company  which  owns  the 
mine  is  the  Sawbill  Lake  Gold  Mining  Com- 
pany, Limited. 

The  formation  of  the  region  is  an  altered 
granite,  and  some  small  bands  of  green  schist 
Description  occur  in  places.  Several  veins  have 
T'ompanys  ^®^"  found.  The  main  or  Sawbill 
Properties,  y^^^^  wluch  is  on  313X,  has  been 
traced  2,000  feet  with  a  strike  of  n.  26°E.,and 
shows  in  the  shaft  a  nearly  uniform  dij)  of 
75°  east.  About  350  feet  west  of  this  is  No. 
2,  or  Sawbill  Junior  vein,  which  has  been 
traced  1,000  feet.  On  the  southeastern 
•corner  of  314X  is  a  deposit  which  is  similar  to 
and  is  believed  to  be  the  continuation  of  the 
Hanunond  Reef,  which  will  be  mentioned 
later  ;  there  is  about  1,000  feet  of  it  on  the 
location.  There  are  several  other  veins  on 
the  property  which  I  did  not  see,  but  which 
may  prove  to  be  important  when  more  testing 
is  done. 

The  Sawbill  Junior  vein  has  been  stripped 
for  100  feet,  and  where  it  crosses  the  corner 
•of  323X  a  test  pit  has  been  sunk  12  feet.  On 
the  Hammond  Reef  stripping  has  been  done 
for  a  length  of  150  feet,  and  also  a  little 
l)lasting  in  several  places  over  the  surface. 
L-itely  over  200  feet  has  been  uncovered  for 
the  purpose  of  ascertaining  its  width,  but  the 
walls  or  boundaries  were  not  reached.  Sev- 
eral test  pit«  have  been  sunk  at  diflferent 
points  along  the  main  vein. 

A  shaft  seven  by  10  ft.  inside  the  timber  has 
been  sunk  on  the  main  vein  to  the  depth  of 
Main  shaft  ^05  feet.  Sixty  feet  from  the  sur- 
of  the  Mine.£j^j,g  j^  level  has  l)een  driven  south 
]  96  feet,  and  one  north  177  feet.  A  t  a  distance 
of  186  feet  south  of  the  shaft  on  the  same 
vein  an  air  shaft  has  been  sunk  to  connect 
with  this  level.  At  a  depth  of  120  feet  in 
the  main  shaft  a  level  has  been  driven  south 
117   feet  and    one    north   135  feet.     On    this 


level  a  sump  eight  by  14  feet  in  si/e  ami  15  ft 
deep  has  been  sunk  15  feet  suuth  of  the  shaft, 
and  a  fork  driven  into  the  west    wall  of  the 
drift.     A    No.  4   Blake    pumji   is  used.      All 
stoping  is  overhand.      In  the  first  level  S(»uth 
stoping  is  being  carried  on  near  the  shaft ;  tlie 
stope  is  40  feet  long  and  han   an  average  rise 
of  28  feet  above  the  Hoor.     Stoping  has  been 
commenced  in    the  north  drift    also.     S(»  far 
the  stoped  out    portion   is  about  25  feet  long 
with  an  average  raise  of  al)out   10  feet  above 
the  floor.     In  the  second  level  south  there  is 
a  stope  near  the  shaft  40  feet  long  and  25  feet 
from  the  floor  at  the  highest  point,  the  aver- 
age raise    being  about    18  feet.     The   vein  is 
composed  of  a  white  milky  quartz  containing 
a  little   pyrites  and    galena.       Vive   gold   is 
(juite  common    all    thr(jugh    it.     It  has  good 
walls  and  ranges    from   two   to  eight  feet  in 
width  underground,  the  average  being  about 
four  feet.      I  did  not  get  down  to  the  bottom 
of  the  shaft  as  there  was  15  or  20  feet  of  water 
in  it — operations  having   ceased    while   they 
were  waiting   for  a  pumj) — but   Mr.    Wiley 
told    me    that    the    vein    had    widened    out 
to  six    feet  there.     Drilling  so  far    is     done 
by  hand,  but  it  is  the  intention  to  put  in  an 
air  compressing  plant  soon. 

Tramways  are  laid,  in  all  the  levels  and 
small  trucks  convey  the  buckets  from  the 
working  faces  to  the  shaft.  A  15  horse 
power  bolster,  made  by  Miller  Bros.  &  Sons, 
Montreal,  and  a  25  horse  ])ower  boiler  consti- 
tute the  hcnsting  machinery.  A  |-inch  steel 
wire  rope  is  used.  At  the  surfjice  tramways 
are  laid  to  the  rock  and  to  the  ore  dumps, 
and  one  550  feet  long  runs  to  the  mill.  The 
loaded  cars  run  down  l)y  gravity.  Four  self- 
dumping  cars  are  employed  altoge*^her. 

A  stamp  mill  has  been  built  and   has  been 

running    since  alxtut    the    first    of    October, 

181)7.     Tlie    machinery,  which    wjis 

A  ttn-8tanip 

Mill  in         made  by  Fraser  and  Chalmers,  con- 

Operation.        .  " 

sists  of  a  sizing  screen,  a  nlnke 
crusher,  two  5-.stamp  batteries  with  Challenge 
ore  feeders,  a  Brown's  four-com|Mirtment 
hydraulic  sizer,  mercury  traps  and  three 
Frue  vanners.  The  batter}'  room  is  '.M')  by  24 
feet,  the  vanner  room  40  by  24  feet,  and  the 
engine  and  b»>iler  rooms  each  34  by  23  feet  in 
size.  The  stamps  weigh  850  lb.  and  have  ft 
speed  of   ^M)  drops  per  minute.     The  shoes. 


64 


Bureau  of  Mines  Report 


Vol  VII 


dies,  cams  and  tappets  are  all  forged  .steel. 
A  30-iuesh  sieve  is  now  being  used.  Finer 
ineshes  were  tried,  but  the  gold  in  this  ore 
is  coarse  and  it  is  found  that  the  tailings  do 
not  assay  any  higher  with  the  30-rnesh  while 
the  capacity  is  increased.  Two  of  the  van- 
ners  have  6-foot  plain  belts,  and  one  a  4-foot 
corrugated  belt.  Power  is  furnished  by  two  35 
horse  power  boilers  and  a  70  horse  power  Cor- 
liss engine  from  the  Waterous  Engine  Company. 
For  water  supply  in  summer  a  small  creek 
has  been  dammed  about  600  feet  from  the 
mill.     A  well  20  by  30  feet  in  size 

Water  "^ 

supply  for     and  12  feet  deep  has  been  excavated 

the  Mill.         ,     ,  .     ,       ,         ,  *      o  •      1 

behind  the  dam.  A  d-mch  pipe 
runs  to  the  mill.  Ihe  tank  in  the  latter  is 
20  feet  lower  than  the  dam.  This  is  expected 
to  supply  water  for  six  months  in  the  year, 
but  for  winter  use  a  pipe  1,600  feet  long 
had  to  be  run  from  the  lake  and  a  pump 
stationed  there. 

A  ladder  way  has  been  provided  for  ingress 
and  egress  in  the  main  shaft,  but  it  is  ,not 
c  dition  cased  ofif  from  the  bucket  way,  nor 
of  the  Mine,  ^j.^  ^j^g  ladders  properly  arranged. 
But  the  manager  intends  to  have  a  new  hoist- 
ing plant  installed  soon,  and  instructions 
were  therefore  given  to  have  the  man-way 
secured  according  to  the  requirements  of  the 
Mines  Act  as  soon  as  possible.  It  is  expect- 
ed that  the  air  shaft  will  be  continued  to  the 
second  level,  and  it  may  be  used  as  a  man- 
way.  The  skip-way  is  not  fenced  at  the  sur- 
face, nor  at  the  levels,  and  this  must  also  be 
attended  to.  Trap  doors  to  the  ladder  and 
skip-ways  are  provided  where  necessary. 

The  mill  machinery  is  all  properly  guarded, 
and  railings  were  placed  at  the  crusher  and 
battery  floors  as  directed.  A  dressing  room 
has  been  built  near  the  shaft. 

Mr.  F.  S.  Wiley  is  general  manager  of  the 
mine.  Mr.  G.  H.  Brotherton  was  superin- 
^^  tendentat  the  time  of  my  first  visit, 

Officers  -^  ' 

and  Miners,  j^^^  Mr.  S.  B.  Schrontz,  who  super- 
vised the  construction  of  the  mill,  was  ap- 
pointed to  the  position  later  on.  Mr.  C.  C. 
Schrontz,  son  of  the  former  superintendent, 
is  now  m  charge.  There  is  a  total  force  of 
50,  of  whom  25  are  miners. 

The  following  buildings  are  on  the  proper- 
ty in  connection  with  the  mine  :  Shaft  house, 
engine  house,  dressing  room,  powder  house. 


Sawbill 
Region. 


blacksmith  shop,  office,  assay  office,  stamp 
mill,  saw  mill,  oil  house,  boarding  camp,  two 
Buildings  in  hving  houses,  Warehouse,  stables 
wlthThe""  '^^^^^  pump  house.  A  saw  mill  be- 
Mine.  longing  to  the  mine,  with  a  capacity 

of  five  or  six  thousand  feet  per  day,  is  situat- 
ed on  the  lake  and  cuts  all  the  timber  for 
lumber,  building  and  mining  purposes. 

Good  wagon  roads  have  been  constructed 

where  necessary  on  +he  property.     The  Saw- 

^  ^,    bill  country  is  not  so  easy  of  access 

Access  to  the  "'  ^  "^ 

as  most  other  sections.  There  are 
two  ways  of  reaching,  it  from  the 
the  railway.  One  is  the  canoe  route  from 
Savanne,  which  takes  two  or  three  days  ; 
but  most  of  the  travelling  is  doiie  by 
the  other,  w^hich  is  by  way  of  Bonheur, 
whence  a  stage  runs  every  day  in  the  sum- 
mer and  every  second  day  in  the  winter.  In 
the  summer  time  the  stage  runs  within  a  few 
miles  of  the  mine  to  a  place  called  Red  Paint, 
from  which  point  there  is  a  water  route  ta 
the  mine.  The  distance  from  Bonheur  to 
Sawbill  is  33  miles  and  can  be  made  in  a 
day.  There  is  talk  of  the  Canadian  Pacific 
Kailway  Company  constructing  a  tram-road 
to  facilitate  travelling. 

Hammond   Gold   Reef. 

Adjoining    the    Sawbill  properties  is  the 

famous  Hammond  Gold  Reef,  which   is  the 

object  of  so   much  interest   in  the 

Hi=5tory  of  "^ 

the  Reef       country  botli  on  account  of  its  t;  e- 

Mine.  "^         . 

mendous  size  and  the  peculiarity  of 
its  ore.  The  discovery  of  this  reef  was  made 
by  an  Indian  named  Kabaskong,  who  found 
an  outcropping  on  what  is  now  316X,  and 
showed  it  to  Mr.  .lames  Hammond,  the 
present  manager  of  the  mine.  Mr.  Ham- 
mond and  Henry  Folger,  who  were  partners, 
took  up  locations  316  to  322  X,  all  of  which 
are  on  the  reef  except  the  last ;  337  and 
338X  were  taken  up  later  on.  In  Decem- 
ber, 1896,  a  half  interest  in  337  and  338X 
was  sold  to  the  Hammond  Gold  Reef  Mining 
Company,  and  operations  commenced  there 
on  January  1,  1897.  But  a  lawsuit  had  been 
held  over  locations  31j6  to  322  X,  and  as  a 
result  Messrs.  Hannnond  and  Folger  main- 
tained only  a  two-thirds  interest  between 
them.  Half  of  their  interest  in  these  loca- 
tions was  then  sold  to  the  Folger- Hammond 


Ciiiiipa  of  the  (i'^ltleii  Star  Miiu-  in  Sunmior  of  ISf'T,  i'.  7^ 
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Camps  of  the  Golden  8ur  Mine  in   Winter  of  1898,  |>    73 


Shiift  untl  Engine  House  of  tlu-  Cohlen  Star  Minr,  looking  towanl  the  hill,  p.  73. 


♦  Johlen  Star  Mine,  showing  1,500-ton  stot-k  pile.  p.  73 
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■Gold  Reef  Mines  Company,  and  operations 
have  been  connnenced  here  also.  Tliere  are 
thus  two  companies  working  on  the  reef. 

The  formation  here    like  that  of  the  Saw- 

bill,  is  altered  granite.     There  are  three  ore 

bodies     on     337    and    338X  ;    two 

A  forniiition  . 

of  altered     (juartz  vcins  and  part  of  the   reef. 

GrBnite.  .       r    .1         1    ,  n 

An  account  of  the  latter  will  pro- 
bably be  given  in  Dr.  Coleman's  report,  as 
he  visited  the  place  during  the  sunmier. 
Suffice  it  to  say  here  that  it  consists  of  a 
mixture  of  altered  granite,  quartz  and  chlor- 
ite, with  streaks  of  green  schist.  It  has  been 
traced  three  or  four  miles,  and  has  a  general 
direction  of  northeast  and  southwest.  Strip- 
ping has  been  done  in  a  number  of  places  in 
order  to  obtain  its  width.  The  boundaries 
are  rather  indefinite,  but  as  near  as  can  be 
ascertained  it  is  462  feet  wide  at  the  widest 
known  place,  which  is  on  317X.  On  the 
locations  we  are  dealing  with,  viz.,  337  and 
338X,  it  varies  in  width  from  one  to  twi^ 
hundred  feet.  One  hundred  feet  is  its  width 
at  the  narrowest  place  as  far  as  known.  It 
has  not  yet  been  proven  to  what  extent  it  is 
gold-bearing,  but  so  far  the  results  have  been 
very  satisfactory.  Its  value  can  only  be 
known  however  by  a  number  of  mill  runs 
taken  from  different  ])arts  of  it.  Several  of 
these  have  already  been  made  and  show  an 
average  of  between  $6  and  $7  per  ton.  In 
places  the  gold  runs  in  j)ay  streaks  which 
have  been  defined  but  to  a  veiy  limited  ex- 
tent. It  is  probable  that  the  greater  part  of 
the  reef  will  have  to  be  milled,  and  that  a 
1  rge  stamp  mill  will  be  re(|uired  to  deal  suc- 
cessfully with  the  proposition. 

All  mining  on  the  reef   will  be  open  work, 

with    the    exception  of    the    sinking   of    test 

shafts.     A  considerable  amount  of 

Mining  oper-  i         j       i  i  n 

ntionson       Work  has  already  been  done.     Un 

the  Reef.         oo^.A.-  ^    i  i 

3.37  X  an  open  crosscut  has  been 
made  30'>  feet  long  and  20  feet  deep  on  the 
average.  From  the  crosscut  on  the  south 
side  a  large  open  drift  has  been  made  in  the 
reef  97  feet  long,  40  feet  wide  and  38  feet 
deep.  There  is  a  pay  streak  in  the  west 
wall  of  this  drift  about  16  feet  wide.  The 
drifting  has  been  carried  24  feet  farther  south 
here  for  an  average  width  of  about  eight  feet. 
On  the  east  side  of  the  drift  the  ore  has  been 
quarried  out  all  along  for  a  depth  of  from  five 
5  M. 


to  10  feet  below  the  floor,  and  for  an  avenige 
width  of  alxtut  eight  feet.  The  lue  whicli  Ih 
being  treated  in  the  mill  is  all  fmm  this  open 
drift.  On  338X  a  test  shaft  has  been  sunk 
on  the  reef  to  the  depth  of  80  feet.  Sixty 
feet  from  the  surface  a  crusacut  lias  bfin 
driven  east  20  feet,  and  one  west  17  feet. 
Tlie  ore  at  the  bottom  of  this  shaft  ditfein 
considerably  from  that  at  the  surface  ;  there 
api)ear8  to  be  more  chlorite  and  (piartz  in  it. 
It  assays  33  to  §4  higher  than  at  the  surface 
also,  and  is  the  same  all  along  the  crosscut- 
tings.  Where  the  reef  crosses  locations  316 
and  317X  to  the  8<»uth  a  considerabh' 
amount  of  test-pitting  and  open-cutting  has 
been  done  ;  and  also  farther  south  test  pits 
have  been  sunk  in  several  places  along  the 
reef  for  about  two  miles.  Near  the  middle 
of  the  reef  on  316X  an  open  cut  luvs  recently 
been  made  47  feet  long,  nine  feet  wide,  and 
with  an  average  depth  of  12  feet.  Farther 
southwest  a  large  amount  of  ore  has  been 
taken  out  and  left  on  the  dump  for  future 
use.  Over  200  tons  were  taken  from  the.st* 
cuttings  for  a  mill  run. 

On    the  northern  part  of  337 X  there  is  a 

vein  known    as  E  vein,    which   runs    nearly 

north  and  south  and  crosses  over  to 

Other  veins       -._,..  i  mi  •      <• 

on  the  Loca- 823X  on  the  north.  There  is  four 
tions.  .•  1  1        1     f  r    ■  1 

or   five  hun'ired    feet   <»f  it  on  the 

Hainmoiid  property.  It  varies  in  >\idth 
from  three  to  thrt^e  and  a  half  f»et.  The 
vein  matter  is  white  (piartz,  slightly  charged 
witii  pyrites.  A  shaft  six  by  eight  feet  in- 
side the  timber  has  been  sunk  to  a  depth  of 
50  feet.  Two  test  pits  f«tur  and  12  feet  deep 
have  been  sunk  also,  and  stripping  has  been 
done  to  the  extent  of  300  feet.  Almost  in 
line  with  the  open  cro.sscut  on  the  reef  on 
337X,  and  to  the  west,  is  a  quartz  vein 
known  as  B  vein.  It  runs  east  and  west, 
and  has  been  traced  alM)Ut  660  feet.  An  in- 
cline seven  by  nine  feet  in  size  has  been  sunk 
127  feet  on  it.  This  vein  has  maintained  an 
almost  constant  dip  of  22  from  the  surface 
to  the  bottom  «»f  the  incline,  which  is  .some- 
thing unusual ;  and  it  shows  a  width  iti  from 
two  to  three  feet. 

On  my  visit  of  December  10  1  found  that 
all  mining  had  ceased  for  the  winter,  a«  there 
was  sufficient  ore  on  the  dump  to  supply  the 
mill  until  spring. 
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III  tlic  shafts  drilling  is  all  done  by  hand, 
but  machine  drills  operated  by  steam  are  used 
in  the  open  cut.  There  are  four  of  these, 
but  only  two  are  in  use  at  a  time. 

A  tramway  a  third  of  a  mile  long  connects 
the  open  drift  on  387X  with  the  mill.  It 
runs  through  the  crosscut  and 
the  Reef  branches  into  the  drift.  A  tram- 
way also  runs  from  B  incline,  and 
a  pole  road  from  E  shaft  to  the  crosscut,  con- 
necting with  the  tramway  to  the  mill.  At  B 
incline  there  is  a  tramway  extending  to  the 
bottom,  and  a  steam  hoister  at  the  surface  for 
raising  the  cars.  There  are  five  cars  in  use 
altogether.  In  the  open  cut  cars  are  filled 
from  a  bucket  which  is  raised  by  a  derrick. 
One  boiler  supplies  all  the  power  for  hoist- 
ting  and  drilling  in  the  open  drift  and  raising 
cars  at  the  incline.  At  the  mill  the  cars  are 
hauled  up  an  incline  from  the  end  of  the 
main  tramway  to  the  crusher. 

A  10-stamp   mill  has   been  completed   and 

has  been  running  since  the  middle  of  October. 

1897.     Although  it  is  now  treating 

A  ten-stamp  .,.„,.. 

Mill  in  run-  the  Ore  from  the  open  drift  princi- 
pally, it  has  been  largely  used  for 
making  mill  runs  from  ore  taken  from  o£her 
parts  of  the  reef.  It  is  really  more  of  a  test 
mill  than  anything  else,  being  too  small  to 
deal  economically  with  such  a  body  of  low 
grade  ore  ;  and  it  is  likely  to  be  supplanted 
by  a  much  larger  one  if  future  tests  on  the 
reef  warrant  it.  The  machinery  consists  of 
a  Blake  crusher,  two  o-stamp  batteries  with 
Challenge  ore  feeders,  two  mercury  traps  and 
two  Frue  vanners,  all  from  the  William 
Hamilt  n  Machine  Company  of  Peterboro'. 
The  stamps  weigh  850  lb.  and  drop  81  times 
per  minute.  The  shoes  and  dies  are  of  chilled 
steel.  The  vanners  have  4-foot  plain  belts. 
Power  for  the  stamps  and  vanners  is  supplied 
by  a  20  horse  power  upright  tubular  boiler, 
and  an  engine  of  the  same  capacity  which 
makes  300  revolutions  per  minute.  A  separate 
boiler  and  engine  of  15  horse  power  each  are 
provided  for  the  crusher. 

About  a  mile  and  a  quarter  from  the  reef 
on  the  other  side  of  Sawbill  lake  is  a  waterfall 
which  when  developed  will  be  used  for  power 
purtjoses.  Electricity  will  be  the  transmit- 
ting agent.  It  is  estimated  that  500  horse 
power  can  be  o})tained. 


A  circular  saw  has  been  set  up  outside  the 
mill  and  operated  by  the  crusher  engine  for 
cutting  firewood. 

The  water  supply  in  summer  is  got  by 
damming  a  small  creek  which  runs  past  the 
mill.  But  this  is  not  sufficient  in  the  winter 
time  as  it  runs  nearly  dry,  and  a  pipe  has 
been  run  to  the  lake  1,300  feet  distant,  and 
a  pump  stationed  there  for  use  in  the  latter 
season. 

In  the  summer  a  force  of  77  men,  including 
30  miners,  was  employed  altogether,  but  in 
the  winter  this  has  been  reduced  to  30,  in- 
cluding woodcutters. 

The  buildings  consist  of  sleeping  camp, 
dining  camp,  office,  assay  office,  workman's 
cottage,  two  dwelling  houses,  store  house,  ice 
house,  boiler  house,  blacksmith  shop,  stable 
and  mill  building. 

The  outside  works  are  in  a  suitable  condi- 
tion except  the  shaft  and  test  pits  on  E  vein, 
^     ,.  .        which    should   be   fenced.     In  the 

Condition  of       . 

the  Mine       mill    the    engine    and    drive    belt 

and  Mill.  ,        ,  ^  ,  .-,1.1 

should  be  provided  with  guard  rail- 
ing. Mr.  Hammond  has  informed  me  that 
these  instructions  have  been  carried  out. 
The  boiler  in  the  pumping  station  was  not 
provided  with  a  water  gauge,  and  the  attention 
of  the  manager  was  directed  to  the  clause  in 
the  Mines  Act  with  reference  to  this  as  well 
as  to  the  other  necessities  referred  to. 

It  may  be  mentioned  here  that  the  ground 
is  being  surveyed  and  cleared  preparatory  to 
the  erection  of  a  50-stamp  mill  on  location 
321X,  which  belongs  to  the  Folger- Hammond 
Gold  Reef  Mines  Co.  It  will  be  on  the 
shore  of  a  small  lake  which  is  contiguous  to 
the  reef. 

Hawk  Bay  Mine, 

Less  than  half  a  day's  journey  up  the  river 
from   the    Sawbill  is    the    Hawk    Bay  mine. 
Hawk  Bay    which    is    on  a   small   bay    off  the 
'"®"  Seine   river.     A    large   amount    of 

development  work  has  been  done  on  this 
property,  but  unfortunately  the  company  has 
been  disappointed  in  its  expectations  and 
on  September  28  ce'ased  work  altogether. 
Nevertheless  there  is  a  good  quartz  vein  run- 
ning northeast  and  southwest  which  has  been 
traced  about  two  miles,  in  a  formation  of 
altered  granite,  similar  to  that  of  the  Sawbill 
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and  Hammond  Reef.  The  vein  is  similar  in 
appearance  to  the  Saw  hill  also,  hut  not  so 
wide.  There  are  two  veins  on  the  property  ; 
the  other  heing  close  by  to  the  west,  but  not 
traceable  so  far.  Four  shafts  have  been  sunk 
on  the  main  vein  ;  two  al)out  200  yards  aj)art 
on  the  Hawk  Bay  property,  and  two  on  the 
location  to  the  north  througli  which  the  vein 
runs  No.  2  shaft,  which  is  six  by  eight  feet 
inside  the  timber,  has  been  sunk  to  a  depth 
of  122  feet  and  five  feet  of  drifting  done  at 
the  bottom.  The  vein  averaged  about  two 
feet  in  width.  Mr  Wiley  of  the  Sawl)ill,  who 
is  one  of  the  chief  promotors  of  the  company, 
told  me  that  the  vein  kept  the  same  at  the 
bottom  but  depreciated  in  value,  hence  the 
rejison  for  the  discontinuance  of  work.  N«». 
1  shaft  is  about  75  feet  deep.  Both  shafts 
are  securely  covered  with  heavy  trap  doors 
and  provided  with  shaft  houses.  On  the 
adjoining  location  to  the  north  a  shaft  has 
been  sunk  (JO  or  70  feet,  and  south  of  this 
two  or  three  hundred  yards  another  one  12 
feet,  in  which  the  vein  showed  well. 

A  Rand  air-compressing  plant  had  been 
installed,  but  will  be  removed  shortly. 
Machine  drills  were  used.  There  are  three 
hoisters  ;  a  compressed  air  one  at  No.  2  shaft, 
one  operated  by  steam  at  No.  1,  and  a 
horse  power  hoist  which  had  not  been 
used. 

The  buildings  consist  of  cooking  camp,  two 
sleeping  camps,  store  house,  stables,  ofhce, 
dressing  room,  powder  house,  engine  house, 
blacksmith  shop  and  two  shaft  houses. 

Island  Falls  Locations. 

Mr.  James  Hannnond,  manager  of  the 
Hammond  Gold  Reef,  wrote  me  upon  re- 
isiand  Falls  qu^st  on  December  24  with  regard 
Properties.  ^^  ^  property  near  Island  Falls 
consisting  of  location  AL'282,,  which  had 
been  worked  all  summer,  and  which  is  prov- 
ing to  be  of  considerable  importance.  The 
formation  here  is  altered  granite,  similar  to 
the  Sawbill.  So  far  only  one  vein  has  been 
discovered.  This  crosses  the  location  at  a 
strike  of  n.  57^e.  approximately,  and  dips  65" 
southwest.  There  was  not  on  the  whole 
length  of  the  vein  any  outcrop  coming  to 
the  surface,  but  it  has  been  exposed  at  a 
number  of  places  by  pits  and  shafts,  and  Mr. 


Hanniioiid  inf<tniis  me  that  he  hah  sinco 
traced  it  across  six  locatiijns  to  the  noriheawt 
and  is  sinking  test  pits  on  the  same.  Eight 
test  pits  and  a  shaft  have  i)eun  sunk,  or  tire 
in  the  course  of  sinking,  on  the  hx^tion. 
Mr.  Hammond  informs  me  that  he  liJis  just 
returned  from  there  and  that  the  shaft  is  U5 
feet  deep.  The  property  was  applied  for  in 
June,  1897,  and  work  has  been  going  on  con- 
tinuously from  that  montli,  but  it  appears 
that  there  is  a  rival  claim  and  tiie  dispute 
has  not  been  settled  yet. 

Mr.  Hannnond  also  writes  me  concerning 
anotlier  property  in  which  he  is  interested, 
viz.,  locjitions  AL2UH  and  299,  near  Island 
Falls,  which  is  owned  and  worked  l)y  the 
Roy  Mming  Couipany.  Work  commenced 
in  the  latter  end  of  December.  Two  pit« 
and  a  shaft  are  being  sunk  and  g(»o(l  camps 
have  been  built. 

Work  is  going  on  at  several  other  places  in 
this  i>art  of  the  country,  wliich  will  ])e  re- 
ferred to  in  Dr.  Coleman's  rejuirt. 

Clearwater  Locations. 

While  on  my  way  down   the    Seine    river 

about  ten   or 'twelve  miles  from  Sawbill  on 

October  15th    I  met  a  party  on  a 

Clearwater  .  .  »«•  t        » 

Mining  portilge    COUlUlg     U[).        Mr.     J.     A. 

Company.       ...       ,  -    ,,        ^„  , 

Steele,  manager  of  the  Clearwater 
Gold  Mining  Comi)any's  property,  northejist 
of  Eye  lake  and  south  of  Clearwater  lake, 
was  one  of  the  party,  and  I  got  the  following 
notes  from  him  :  They  are  a  Michigan  com- 
pany witli  the  head  ottice  at  the  mine.  The 
property  consists  of  locations  WI{5()  and 
BJ13.  14,  15  and  16.  There  is  a  force  of 
twelve  men,  eight  of  whom  are  miners.  A 
number  of  veins  have  been  di.scovered  on  the 
locations,  but  only  two  are  being  worked. 
One  vein  is  a  contiict  between  the  i^ranito 
and  the  schist.  A  seven  by  nine  f<M>t 
shaft  is  down  11  feet  and  a  tunnel  is  in 
seven  feet. 

We  stopped  that  night  at  a  log  iiut  a  few- 
miles  further  d<»wn  the  river  which  wa«  occu- 
pied by  a  lone  Swede,  who  wjis  left  there,  he 
said,  by  a  party  of  miners  who  were  to  com- 
mence sinking  a  shaft  in  the  vicinity  right 
away. 

I  walked  in  to  Lake  Harold  mine  the  next 
day,  but  found  no  signs  ot  life. 
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Mines  of  the  Lower  Seine 

The  Lower  Seine  River  or  Shoal  Lake 
country  is  one  of  our  most  important  mining 
regions.  This  year  a  large  amount  of  develop- 
ment work  has  been  done  there,  and  there 
are  now  several  important  mine^J  in  that 
section.  The  largest  of  these  is  the  Foley, 
which  has  been  described  in  previous  re- 
ports. 

The  Foley  Mine. 

I  visited  the  Foley  Mine  on  July  12, 
October  25  and  December  23.  On  my  first 
visit  Mr.  Joseph  C.  Foley  was  manager  and 
Mr.  R.  H.  Flaherty  engineer,  but  in  the 
latter  part  of  July  Mr.  W,  M.  Strong,  M.E., 
was  appointed  to  fulfil  both  of  these  positions, 
and  Mr.  Foley  was  made  inspector  of  the 
mine. 

As   is  well  known,  the  formation  here  is 

protogine,    and   it    contains    a    great   many 

quartz  veins.    Thirty-two  have  been 

Extent  of        ,.  ,  ,^        a_-i  i         .• 

development  discovered    on  the  three   locations 
"^^^  ■  so  far,  besides  a  number  of  small 

stringers.  More  or  less  stripping  has  been 
done  on  all  the  veins.  The 'Daisy,  on  AL 
75,  has  been  stripped  170  feet.  The  Lucky 
Joe  on  the  same  location  has  been  stripped 
180  feet  and  traced  625  feet.  The  West 
vein  on  AL74  and  75  has  been  traced  2,865 
feet.  Eleven  shafts  have  been  sunk  on  the 
different  veins.  Two  are  on  AL76,  one  12 
feet  deep  and  the  other  17  feet.  On  AL75 
there  are  the  Lucky  Joe,  71  feet ;  No.  5, 
113|  feet ;  No.  1,  13  feet  ;  No.  3,  15  feet  ; 
North  shaft,  309  feet ;  West  shaft,  8  feet ; 
No.  9,  31  feet  ;  Daisy,  16  feet ;  and  one 
other  12  feet.  Recently  a  small  test  pit  has 
been  sunk  on  the  Lucky  Joe  vein  8  feet, 
and  about  midway  between  the  Lucky  Joe 
and  No.  5  shafts  an  open  cut  30  feet  long 
and  14  feet  deep  has  been  made  on  a  newly 
discovered  vein.  The  Lucky  Joe  shaft, 
which  is  5^  by  nine  feet  in  size,  has  been 
sunk  71  feet,  and  is  discontinued  for  the 
present.  Thirty  feet  from  the  surface  a  level 
has  been  driven  north  37  feet  and  one  south 
36  feet.  No.  5  shaft  is  eight  by  nine  feet  in 
size  and  has  been  sunk  113^  feet  and  dis- 
continued for  the  present  also.  At  a  depth 
of  50  feet  from  the  surface  a  level  has  been 


driven  south  80  feet,  and  one  north  60  feet. 
At  a  depth  of  100  feet  a  level  has  been  driven  j 
north  7  feet.  l 

All  work  is  now  being  confined  to  the  North 

shaft,  on  the  Bonanza  vein  ;  although  arrange-. 

ments  have   been  made  in  the  air 

The  North  .  1^.0^, 

or  Main        compressing  plant  tor  the  continu- 
ation  of   work  in   the  two  former 
shafts  later  on.     The  North  shaft  is  10  by 
seven  feet,  and  has  been  sunk  309  feet.     At 
the  depth  of  100  feet  a  level  has  been  driven 
south  61  feet,  and  one  north  37  feet.     At  a 
depth  of  150  feet  a   level   has  been  driven 
south  165  feet,  and  one  north  113  feet.     At  a 
depth  of  200  feet  a  level  has  been  driven  south 
89  feet,  and  one  north  150  feet.     At  a  depth 
of  300  feet  a  level  has  been  driven  north  101 
feet,  and  one  south  28  feet.     In  the  second 
level  south,  at  a  distance   of   147  feet  from 
the  shaft,    a  crosscut  has  been  driven  west 
104  feet,  cutting  the   Jumbo  vein  at  the  end. 
A  winze  connects  the  first  and  second  levels 
50  feet  south  of  the  shaft.     In  the  first  level 
south,  at  a  distance  of  12  feet  from  the  sha^t, 
a  35-foot  raise  haa  been  made  and  connected 
with  the  shaft  at  the  top   by  a  small  drift 
about  one  foot  square,   for  ventilation   pur- 
poses.    There  are  two   winzes   between  the 
second  and  third  levels  ;  'one   77  feet  south 
from  the  shaft  and  one  50  feet  south.     Ten 
feet  from  the  shaft  in  the   third  level  south 
an  inclined  winze    has   been   sunk  and   con- 
nects with  the  shaft  28  feet  below  the  level. 
At  a  distance  of  77  feet  north  from  the  shaft 
in  the  third  level  a    winze   is  being  sunk  to 
connect    with    the    fourth   level   and   is    73 
feet  deep.     In    the   fourth  level   a   raise   is 
being  made  to  meet  this  winze,  and  there  is 
about  five  feet   of   rock   yet  to  go  through. 
In  No.  1  level  north  there  is  25  feet  of  over- 
hand stoping  with  a  raise  of  eight  feet.     In 
No.  3  level  north  all  the  ore  from  the  winze 
for  a  distance  of  46  feet  north  has  been  stoped 
out  up  to  the  second  level  and    for   a  height 
of  70  or  80  feet  above   it.     In   No.    3   level 
south  overhand  stoping  has  been  carried  in 
as   far   as    the    winze    connecting    with    the 
second  level,  with  an  average  raise  of  three 
feet  above  the  roof  of  the  level.     Fifteen  feet 
from  the  shaft  in  the  north  drift  at  the  fourth 
level  an  inclined  raise  is  being   made  which 
slopes  to  the    north.     Tlie    highest    ])oint   is 
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25  feet  above  the  roof  of  the  level.  Stopuig 
is  being  done  in  it.  Sinking  and  drifting  are 
done  by  contract,  and  stoping  by  the  day's 
work. 

With  the  exception  of  a  sliglit  extension  of 
tlie  north  drift  in  tlio  200-foot  level  no  work 
has  been  done  in  or  about  this  level  since 
July,  1897,  nor  will  there  be  in  future. 
Below  this  the  vein  is  much  wider  and  mining 
work  can  be  carried  on  more  profitably. 


(juartz.  At  the  bottom  of  the  shall  it  is  four 
feet  between  walls,  but  more  than  lialf  is 
country  rock.  It  a\erages  over  ft>ur  feet  in 
the  shaft  from  the  200-foot  level  down-.  Free 
gold  is  not  very  common  in  the  main  sliaft, 
although  plenty  of  gootl  specimens  are  got 
from  the  Lucky  Joe.  The  concentrates 
average  about  one  per  cent. 

All    drilling    and     hoisting   at     tin-    three 
shafts  wdl  henctfoitli  biddin-  by  compr«*Hsi*d 


Foley  Mine.     Longitudinal  section  of  North  shaft  on  Bonanza  vein. 


On  July  12  Mr.  Foley  gave  me  these 
measurements  of  the  widths  of  the  vein  in 
July  nieaa-  ^^^^  ^^'^^  three  levels.  First  level 
"hTMair'  south,  13  to  19  inches  ;  north,  16 
Shaft.  inches    on   the    average.      Second 

level  south,  IG  to  18^  inches  ;  nortli,  24  to  .'JG 
inches.  Third  level  south,  13  to  18  inclies  ; 
in  the  stope  at  north  drift,  60  to  96  inches, 
but  only  12  inches  at  the  end  of  the  drift. 
The  vein  improves  considerably  below  the 
200-foot  level.  In  the  winze  to  the  north  it 
is  seven  feet  wide  at  the  to]),  five  feet  at  a 
depth  of  32  feet,   and  averages   six   feet,  all 


air.  An  air-compressor  has  l>een  installed 
in  the  mill  and  transmits  the  compressed  air 
Machinery  of  to  the  sliaft.s.  The  north  shaft  is 
the  Mine.  nearly  a  mile  from  Shoal  lake,  where 
the  .stamp  mill  is  situated.  Ihe  Lucky  Joe 
and  No.  5  shafts  are  close  together,  and  over 
lialf  a  mile  from  the  lake  on  a  line  between 
the  main  shaft  and  the  mill.  The  ground 
has  a  general  rise  from  the  lake  to  the  shafts. 
The  compressor  is  a  Rand  duplex,  class  B. 
It  has  a  capat;ity  of  12  Nc».  1  drills,  but  at 
present  eight  only  will  be  operated,  all  in  the 
the    North    shaft  ;    four    are    in    use    now. 
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Three  receivers  liave  )>een  placed,  one  at  the 

compresHor  1  (>^  feet  long  \)y  4^  diameter,  one 

at  the  Lucky  Joe   and.  No.   5  shafts  16  feet 

long   and    four    diameter,    and    one    at    the 

north  shaft  of  the  same  dimensions.     An  air 

pressure  of  90  lb.   will  be  used.     A   six-inch 

feed  pipe  has  been  laid   to   the   receiver  at 

No.  5  and  Lucky  Joe  shafts,  and  a  five-inch 

from  there  to  the  North  shaft,  making  4,380 

feet  altogether.     The  pipe   down  the  North 

shaft  is  three-inch   diameter.     The   plant  is 

all  from  the  Jenckes  Machine  Company  of 

Sherbrooke,    Que.      Hoisting   in   the   North 

shaft  is  done  by  skip  and  in  the  other  two  by 

bucket.     The  skip-road  has  been  completed 

to  the  300-foot  level.  A  3,000  lb.  skip  is  used. 

Tramways  have  been  laid  in  the  levels,  and 

cars  convey  the  ore  from  the  working  faces. 

A  40  horse  power  hoister  operates  the  skip. 

The  drum  was  originally  42  inches  diameter, 

but  this  was  too  large  and  strained  the  engine 

too  much  in   starting   the   loaded  skip,  so  a 

30-inch  drum  was  substituted  and  was  found 

to  give  good  satisfaction.     The  engine  has  to 

be  run  faster,  but  is  quite  capable  of  so  doing. 

A  new  cable  has  also  been  put  in.     It  is  800 

feet    long    and    |-inch    diameter,    made    of 

plough  steel,  16  strand  and  a  hemp  centre.    It 

has  been  tested  to  a   breaking   strain  of  18 

tons.     The   old   cable   was  ^-inch  diameter. 

A  40-inch  sheave  is  used.     The  skip  is  raised 

40    feet    above    ground    and    automatically 

dumped  into  a  large  pocket  with  a  capacity 

of  50  tons. 

A  tramway  4,380  feet  long  is  built  from  the 

pocket   to   the    mill.      Three   cars,    with    a 

capacity  of  four  tons  each,  are  filled 

frmirt^T^   from   underneath   the   pocket   and 

Shaft  to       convey    the    ore   to    the    mill    by 

the  Mill.  _  *'  •' 

gravity.       They    are    drawn    back 

by  horses.  Down  in  the  North  shaft  are  two 
hoisters  also  driven  by  compressed  air  ;  one 
will  be  used  for  sinking  below  the  300-foot 
level  until  a  sufficient  depth  has  been  reached 
to  put  in  a  skip-way.  The  other  was  used  for 
sinking  the  winze  in  the  north  drift  at  the 
third  level.  The  ore  was  raised  into  a  pocket 
which  had  been  constructed  in  the  stope 
above,  and  the  cars  in  the  level  were  filled 
from  the  pocket.  There  is  an  engine  house 
at  No.  5  shaft,  with  two  hoisters,  an  air  com- 
pressor, two  boilers  and  a  tank.    The  hoisters, 


which  are  25  horse-power,  will  probably 
be  used  at  this  and  Lucky  Joe  shafts  when 
work  commences  in  them. 

The  mill,  which  was  built  last  winter,  has 
been  running  more  or  less  £«11  summer.  The 
The  stamp  niachinery,  which  is  fromFraser  and 
M^"  Chalmers    works,    consists  of  four 

5-stamp  batteries  with  Tulloch  feeders,  four 
Frue  vanners,  a  Comet  B  crusher  and  an 
elevator  for  raising  the  ore  from  underneath 
the  crusher  to  the  bin  above  the  stamps. 
This  bin  has  a  capacity  of  250  tons.  The 
stamps  weigh  850  lb. ,  and  drop  86  times  per 
minute.  The  height  of  drop  is  six  inches. 
The  vanners  have  six-foot  plain  belts.  The 
concentrates  are  being  saved  with  the  expec- 
tation of  treating  them  with  the  cyanide  pro- 
cess at  some  future  date,  or  else  shipping. 
Power  for  the  air  compressor  and  the  mill  is 
furnished  by  three  60  horse  power  boilers.  A 
60  horsepower  Corliss  engine  operates  the  mill. 

For  the  past  few  months  the  work  has 
been  confined  to  development  altogether,  and 
the  running  of  the  mill  has  been  intermittent. 
An  average  of  250  tons  per  month,  the  pro- 
duct of  development  work,  has  been  milled 
just  to  get  it  out  of  the  way.  The  mill  was 
shut  down  on  December  20  as  it  was  found 
that  ore  could  not  be  hoisted  conveniently 
until  the  shaft  has  been  sunk  below  the  pen- 
tice  at  the  fourth  level.  It  is  the  intention 
to  start  up  on  January  1  however,  and  run 
the  mill  continuously  from  that  time  on. 

There  is  a  dock  at  the  lake,  and  a  pump 
upon  it  for  supplying  the  mill.  There  is  also 
a  derrick  on  the  dock  for  raising  heavy  pieces 
of  machinery  from  the  boats  to  the  car  which 
runs  to  the  mill. 

The  shaft  is  timbered  for  a  depth  of  about 

20  feet,  the  walls  below  being  quite    solid. 

The  ladder-way  was  in  a  bad  con- 
Condition  of    .  .  , 
the  Mine      dition  at  the  time  of  my  first  visit, 

but  has  since  been  attended  to  and 
is  now  quite  safe  for  ascent  and  descent. 
The  ladders  are  placed  at  suitable  angles,  and 
platforms  have  been  placed  at  suitable  dis- 
tances apart.  It  is  all  cased  off  except  that 
portion  between  the  third  and  fourth  levels 
where  one  or  two  boards  have  been  left  off 
the  casing  so  that  injury  may  not  result  to  it 
from  blasting  in  the  shaft.  This  will  bo 
closed  up  when  the  shaft  has  been  sunk  a 
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little  clee])er.  Tlie  skip-way  is  properly 
fenced  at  the  different  levels.  The  fencing 
at  the  surface  of  the  shaft  has  not  been  carried 
all  around,  and  instructions  have  l)een  left  to 
have  this  done.  It  would  also  be  advisable 
to  fence  or  securely  cover  the  winze  in  the 
third  level,  since  hoisting  has  been  discon- 
tinued there. 

A  larj^je  amount  of  fresh  air  is  forcetl  into 
the  mine  by  the  compressor,  and  the  ventila- 
tion ia  good.     The  water  is  raised  by  the  skip. 
Lucky  Joe  and  No.    5   shafts  are  securely 
covered  at  the  surface. 

The  machinery  in  the  mill  has  all  been  pro- 
vided with  guard  rails  where  recjuired,  except 
the  new  compressor,  for  which  a  railing  is 
being  made. 

A  dressing  room  has  been  constructed  at 
the  North  sh  ift  as  re(iuired. 

The  total  force  amounta  to  48  men  alto- 
gether at  the  present  time.  After  January  1 
it  wa^  intended  to  have  20  miners,  including 
both  shifts  in  the  North  shaft. 

The    following    buildings   are  on  the  pro- 
perty in    connection   with  the   mine:    Three 
engine  houses,  three  shaft  houses, 
on  til.!         warehouse,   blacksmith  shop,  assay 
orhce,    two    dressnig    rooms,    three 
boarding  houses,  four  extra  sleeping  camps, 
office,     two     barns,     mill     and    compressor 
buildings,  powder  house  and  several  private 
houses,     A  powder  thaw  house  lias   recently 
been  built.     There    is   also   a    hospital  with 
a    doctor    and    a    nurse    in  attendance,  and 
a  general  store,  but  the  latter  is  a  private  ven- 
ture.    Two  new   dwelling  houses  have   been 
•built  lately,  one  for  the  manager  and  one  for 
the  inspector  and  president  of  the  company. 

Good  wagon  roads  have  been  constructed 
where  recpiired  on  the  property. 

A  large  amount  of  clearing  has  been  done, 
and  AL76,  which  bordei-s  on  the  lake  and 
contains  108  acres  (50  cleared),  has  been  sur- 
veyed for  a  town  site. 

A  small  7  liorse  power  steamer  called  the 
"  Wanda  "  belonging  to  the  mine  runs  on  the 
waters  of  the  lake  and  river. 

Olive   Mine. 

Another  mine  in  this  section  which  is 
attracting  considerable  attention  by  its  un- 
usual richness  is  the  Olive,   situated  on   the 


southern  shore  ot    the  wesu-rn  end  <tf  Little 
Turtle  lake.     The  property  consiMts  of  loca- 
tions Gi>v>  and  ()1,  belonging  to  tlie 

Preston  y-,    ,  ,      »«•     •  >• 

(Sold  Mining  Preston    Golil    Mnnng    Coniijany, 

Couipuny.       T  ■      ■       ^       wr      i      tt 

Lnnited.  W.  A.  1  reston  is  manager 
.)f  the  mine.  It  is  reached  from  Mine  Centre 
by  a  good  sleigh  road  in  the  winter  time  by 
way  of  Bad  Vermilion  lake  ;  in  the  sununer 
the  route  is  the  same,  but  the  lake  must  be 
crossed  Ijy  canoe.  The  t<»tal  distance  is  nine 
miles,  of  which  three  is  on' water.  I  visited 
the  place  on  July  10,  October  20  and  Decem- 
ber 22. 

Phillil*  LePage  and  W.  rresu)n.  tl>e  hitter 
a  nephew  of  the  manager,  had  i)een  prospoct- 
Pro«iM-ctinK    ^"^  ^^^®  location  since  August,  189(>. 

thePropt-rty   J    g,,^^    (.jj^.    foll,,wing    UnttiH    ol\    the 

prospecting  work  which  lias  been  done  f  om 
Mr.  LePage  :  Two  veins  have  been  found  : 
one,  the  main  vein,  can  be  traced  about  four 
miles  alt(jgether,  crossing  both  louitions.  It 
has  a  strike  of  about  7  north  of  eji.st.  No.  2 
vein  is  parallel  to  and  about  25  feet  north  of 
the  main  vein.  It  has  also  been  traced 
across  both  loc<itions  The  country  rt>ck  is 
diorite,  but  there  is  a  formatitm  of  green 
schist  which  encloses  the  veins  and  runs  al<»ng 
in  the  same  direction.  The  main  vein  has 
been  stripped  most  of  the  way  on  GOO,  and 
consideraljle  strij)ping  has  ])een  done  on  No. 
2.  Test  pits  have  been  made  on  the  veins  in 
a  number  of  places  from  three  to  10  feet  in 
depth,  mostly  on  the  eastern  side  of  the 
property.  On  the  water  front  of  Gr>0  there 
is  an  outcropping  showing  large  quantities  of 
iron  oxi'le.  A  test  pit  has  been  sunk  and 
some  quartz  taken  out,  but  very  little  work 
has  been  done  on  it.  As.sjiy8  sj  far  have  been 
low. 

Three  shafts   have   l)ei'n   sunk  on  the  main 

vein  to  depths  of  118,  05  and  02  feet.     The 

main  shaft,    which  is  6ve  by  nine 

ShafUs  sunk  ..,        ,  •,  -iior* 

on  the  feet  mside  the  tnnr)er8,    is  Ho  leet 

L-K'iitions.  ....  ,        4.<-    ..      f      * 

and  18  being  continued.  rMxty  leet 
from  the  surface  a  level  has  been  driven  east 
81  feet,  and  one  west  38  feet.  The  driftw 
are  also  being  continued.  It  is  the  intention 
to  sink  150  or  180  feet  and  then  cro.sscut 
north  and  south.  Sixty  feet  east  of  the  main 
shaft  is  No.  3,  or  the  air  shaft,  which  is  on 
the  avenige  tive  by  five  feet  in  size  and  62 
feet    deep.      It    was    c(^mmenced     i    f«w    fii-t 
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riorbli  of  tlic  vein  and  sunk  vertically  until  it 
reached  it,  about  20  feet  down.  From  this 
point  it  was  continued  on  the  vein  to  the 
present  depth,  where  it  is  connected  with  the 
drift  from  the  main  shaft.  Overhand  stoping 
has  been  commenced  near  the  air  shaft  in  the 
drift. 

About  250  feet  easu  of  the  main  shaft  a 
six  by  nine  shaft  has  been  sunk  on  the  vein 
to  a  depth  of  65  feet.  It  is  discontinued  for 
the  present,  but  a  platform  was  lately  built 
about  20  feet  from  the  surface  for  the  purpose 
of  examining  the  vein  at  that  point,  and  it  is 
likely  that  operations  will  be  continued  here 
in  a  short  time. 

All  work  at  the  mine  is  done  by  contract. 
The  next  50  feet  in  the  main  shaft  has  been 
let  at  $18  per  foot.  Hoisting,  black  smithing 
and  the  lander  are  supplied  free,  which 
amounts  to  about  $5  more  per  foot.  The 
shaft  is  six  by  10  feet  full  size.  Drifting  is 
costing  $12  a  foot,  not  including  the  hoisting 
and  blacksmithing,  which  amounts  to$3  more. 
The  drifts  are  four  by  six  feet  in  size. 

The  vein  is  rather  peculiar  in  its  nature. 
I'here  is  a  narrow  but  persistent  vein  of  quartz 
Peculiar       which  is  Very  rich,  and  about  a  foot 

natiire  of  i       r  i  • 

the  Vein,  of  country  rock  of  a  schistose  nature 
on  either  side,  which  carries  sufficient  gold 
for  milling  purposes.  The  quartz  is  five  or 
six  inches  wide  in  the  bottom  of  the  shaft, 
and  from  six  to  18  inches  in  the  drifts.  Several 
small  quartz  stringers  are  coming  in  at  the 
bottom  all  across  the  shaft.  In  No.  3  shaft 
the  quartz  is  three  feet  at  the  widest  point, 
and  about  six  inches  at  the  narrowest,  averag- 
ing about  two  feet.  In  the  test  pits  it  shows 
from  a  few  inches  to  three  or  four  feet  in 
width. 

In  the  main  shaft  the  assays  run  from  $40  to 
$250,  and  the  average  is  about  $110.  This  is 
the  pure  quartz.  The  schistose  matter  next 
to  the  vein  runs  from  $7  to  $20  ;  and  where 
quartz  other  than  the  regular  vein  occurs  in 
the  shaft  it  assays  from  $5  to  $10. 

Drilling  is  all  done  by  hand,  but  ic  is  the 
intention  to  have  an  air  compressor  and 
Machinery,  machine  drills  in  before  long.  In 
Buildings  the  main  shaft  a  steam  hoister  and 
bucket  are  used.  A  tramway  about  250  yards 
long  runs  from  the  shaft  to  the  mill.  There 
are  two  cars  in  use  which  run  to  the  mill  by 


gravity.  A  pulley  is  being  fastened  to  the 
hoister  which  will  operate  by  belt  a  drum  for 
drawing  the  empty  cars  up  the  tramway  to 
the  shaft. 

The  ore  is  treated  in  a  small  mill  made  by 
Fraser  and  Chalmers.  The  machinery  con- 
sists of  a  2-stamp  gravity  battery,  with  a 
Challenge  ore  feeder,  a  No.  2  Blake  crusher, 
a  mercury  trap  and  a  Frue  vanner  with  6-foofc 
plain  belt.  The  stamps  weigh  1,000  lb.  each, 
and  drop  7^  or  eight  inches  with  a  speed  of 
from  105  to  108  per  minute.  The  battery  is 
four-discharge.  Power  is  furnished  by  a  20 
horse  power  boiler  and  a  15  horse  power 
engine.  The  water  is  pumped  from  the  lake, 
which  is  only  a  few  yards  away. 

The  buildings  consist  of  a  sleeping  camp, 
office,  cook  camp,  three  extra  sleeping  camps, 
store  house,  blacksmith  shop,  mill,  engine 
house,  shaft  house  and  a  private  dwelling.  A 
new  dining  room,  kitchen  and  a  private  dwell- 
ing house  have  lately  been  put  up.  The 
buildings  are  mostly  frame. 

A  saw  mill  with  a  capacity  of  1,000  feet  per 
hour  is  situated  near  the  mill  and  run  by  the 
engine  of  the  latter.  There  is  plenty  of  good 
timber  on  the  property  for  mining,  building 
and  fuel.  It  consists  of  spruce,  poplar  and 
Norway  pine. 

There  is  a  total  force  of  3-t  men,  including 

14  miners,  and  four  Indians  employed  to  chop 
wood,  etc. 

The  main  shaft  is  timbered  for  a  depth  of 

15  feet.  A  suitable  ladder- way  has  been  con- 
Condition     structed  to  the  first  level  according 

of  the  Mine  ^^  ^^^  ^-^^^g  ^^^^      g^^  ^j^^  ^j^^^^.  ^^. 

the  surface  must  be  provided  with  a  proper 
fencing,  and  also  the  bucket  way  at  the  first 
level.  Where  stoping  has  been  commenced 
the  stulls  for  supporting  the  miners  are  not 
sufficiently  strong  for  the  purpose,  and  the 
attention  of  the  manager  was  directed  to  this 
fact. 

Proper  ventilation  is  easily  seciired  in  the 
cold  weather,  but  in  the  summer  time  it  was 
not  good.  A  ventilating  apparatus  consisting 
of  a  wooden  boxing  extending  down  the  shaft, 
and  through  which  air  was  forced  down  by  a 
bellows,  proved  a  failure.  For  this  reason 
they  Avere  compelled  to  work  one  shift  only 
in  summer,  and  blast  in  the  evening  ;  the  air 
was  then  pure  on  the  following  morning.   But 
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the  nil-compressing  plant,  when  installed, 
will  remedy  this  dilhciilty.  No.  2  shaft  must 
be  fenced  while  work  is  discontinued  in  it. 

An  Inspector's  Book  was  left,  and  lujtices 
posted  up. 

A  fat;il  accident  occurred  at  this  mine  in 
No.  1  shaft  on  August  20,  1897,  and  under 
instructions  from  Mr.  Blue  I  investigated  the 
same  and  sent  in  a  re{)ort. 

Qolden   Star  Mine. 

One  of  the  new  ])roperties  which  promises 
to  make  an  imporbmt  mine  in  the  future  is 
Golden  Star  t^i^'  Golden  Star,  or  better  known  as 
or  Randolph  ^j^^  Randolph  mine,  which  is  situ- 
ated about  four  and  a  half  miles  nortli  of 
Mine  Centre,  on  the  Government  road.  It 
consists  of  locations  AL114  and  116  and  is 
owned  by  the  Golden  Star  Mining  and  Ex- 
ploration Company  Mr.  \V.  J.  Merritt  is 
manager  of  the  mine  and  Mr.  C.  J.  Stone  is 
engineer. 

The  discoveries  on  the  property  were  made 
by  Neil  Berger  and  Edward  Rand(>li)h  in 
August,  1894,  and  it  was  purchased  by  the 
present  company  in  March,  1897.  But  pre- 
vious to  this  it  had  all  been  prospected.  Work 
connnenced  on  March  22  of  the  latter  year. 
I  visited  the  place  on  October  22  and  Decem- 
ber 23. 

The  country  rock  is  green  schist,  diorite 
and  very  fine-grained  green  stone.  The  ore 
bodies  consist  of  a  large  felsite  dike  and  a 
number  of  small  quartz  veins  a  few  inches 
wide  which  occur  at  different  places  on  the 
property.  A  little  blasting  and  test  pitting 
has  been  done  on  some  of  the  latter.  1  hey 
are  very  rich,  but  are  only  considered  of 
secondary  importance  on  account  of  their  size. 

The  main  ore  body  is  the  dike,  which  is 
called  the  Hunky  vein.  It  has  rather  unde- 
fined boundaries,  but  is  probably  about  20  feet 
wide  and  has  been  traced  a  few  hundred  yards. 
The  ore  is  the  (piartz,  which  occurs  as  a  vein 
in  this  dike.  The  quartz  has  been  traced  three 
or  four  hundred  feet  on  thesurface.  The  strike 
is  northwest  and  the  dip  as  obtained  in  the 
shaft  is  vertical  for  54  feet  and  then  70"^  to  the 
southwest  for  the  remainder  of  the  distance. 

On  A  LI  14  a  shaft  is  being  sunk  on  the 
main  vein,  and  three  test  pits  from  three  to 
six  feet  have  been  made  to  the  s(nitiieast  of 


the  bhaft.      The  latter  has  reached  a  ilcpth  of 

135  feet.      It  is  4^  by  eight   feet    inside    the 

timber    for    a    deptli    of    40    feci. 

Workings  ■,      ,>  i  •    i  /•  ,  . 

oil  the  and    nve     by    eight    feet    f(»r    the 

main  Vein.  ,      ,  r      ^t  i-  mi 

remanuler  of  the  distance.  The 
first  level  is  74  feet  from  the  surface.  A  drift 
runs  north  107^  feet  along  the  vein  and  one 
south  80  feet  One  hundretl  feet  from  the 
shaft  in  the  north  drift  a  winze  is  being  sunk, 
which  was  40  feet  deep  on  December  23. 
There  is  a  sump  with  a  capacity  of  150  cubic 
feet  close  to  the  shaft  in  the  north  drift. 

Like  all  felsite  dikes,  the  walls  are  distinct 
in  the  shaft.  The  ([uartz  is  five  feet  wide  at 
the  surface,  two  feet  of  which  is  a  rich  pay 
streak.  It  widened  out  to  six  feet  or  the  full 
distiince  between  the  walls,  at  a  depth  of  27 
feet,  and  was  all  rich.  At  a  depth  of  3*J  feet 
the  (juartz  pinched  out  entirely  with  the 
exception  of  some  small  stringers  in  tlie  fel- 
site. Fifty-four  feet  from  the  surface  the 
quartz  came  in  again  and  is  rjuite  i>ei"«i8t4int 
from  this  on.  It  gradually  widene<l  to  three 
feet  and  has  maintainetl  this  width  t<»  tlie 
bottom  of  the  shaft.  In  the  .south  drift  it 
varies  from  three  to  seven  feet  of  8<»lid  quartz. 
A  couple  of  "  horses"  come  in  along  the  drift. 
At  the  end  of  the  north  drift  there  is  20 
inches  of  (juartz.  At  the  bottom  of  the  winze 
there  is  18  inches. 

The  shaft  seems  t<»  have  been  sunk  in  a 
very  much  oxidized  and  .soft  part  of  the 
vein,  while  on  both  sides  of  it  tlie  vein  is 
quite  solid.  Copper  and  iron  pyrites,  galena 
and  free  gold  are  plentiful.  The  a-ssaying  is 
all  done  in  Duluth,  and  not  many  report« 
reach  the  mine  ;  but  Mr.  Stone,  the  engi- 
neer, thinks  that  the  average  is  about  830  in;r 
ton.  A  mill  test  of  500  lb.  t«ken  fnmi  across 
the  dump  and  .«*ent  to  New  Y(»rk  yielded  $49 
to  the  ton  and  was  80  per  cent,  free  milling. 

All  drilling  is  done  by  hand.  A  small 
steam  hoister,  with  a  30  horse  power  upright 
boiler,  a  half-ton  iron  bucket  and  wire  cable 
constitute  the  hoisting  machinerj-.  Tram- 
ways are  laid  in  the  levels  and  the  bucket 
carried  on  trucks.  A  No.  7  Cameron  drain- 
age pump  is  used. 

The  buildings  ccmsist  <»f  a  boarding  camp, 
office,  engine  room,  shaft  house,  blacksmith 
shop,  .store  room,  bam  and  ro()t  house.  Thei  e 
is  a  total  force  of  28  men,  including  13  miners 
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The  shaft   is    well  timbered    to    the   firstmore  was  done  until    May,    1897,    when    the 


level,  and  a  man-way  with  ladders  and  plat- 
forms properly  arranged  has  been 
of  the  cased  off  to  this  point.  Trap  doors 
are  provided  for  the  bucket  way  at 
the  first  level  and  at  the  surface  ;  but  a 
fencing  must  be  provided  at  the  latter  place 
as  required  by  the  Mines  Act. 

After  blasting  the  smoke  and  gas  are 
cleared  out  by  means  of  air  which  is  forced 
down  by  a  "  Bufialo "  blower  through  a 
7-inch  canvas  pipe,  which  leads  to  the  bot- 
tom of  the  shaft  and  can  be  connected  to 
branches  in  the  drifts. 

An  Inspector's  Book  was  left  and  notices 
posted  up. 

The  work  in  the  mine  is  done  by  contract. 
The  cost  of  sinking  the  shaft  to  the  first 
level,  including  timbering,  etc.,  was  $20  to 
$23  per  foot.  But  it  must  be  remembered 
that,  as  stated  before,  it  is  sunk  in  a  soft 
part  of  the  vein.  The  contract  to  sink  100 
feet  from  the  first  level  was  let  at  $16  per 
foot,  not  including  timbering  or  hoisting  of 
course.  The  north  drift  had  been  contracted 
for  at  $6  per  foot,  and  the  south  at  $8. 
The  other  levels  will  be  100  feet  apart,  so 
that  the  mine  can  be  worked  by  100-foot 
stopes. 

If  the  vein  continues  to  show  as  satisfac- 
torily as  it  has  done  up  to  the  present  a 
Fraser  and  Chalmers  mill  will  be  brought  in 
shortly.  The  mill  site  will  be  on  Bad  Ver- 
milion lake,  which  is  about  half  a  mile  from 
the  shaft,  and  from  which  a  tramway  may 
be  constructed  to  carry  the  ore  by  gravity. 

AD2  Mine. 

Near  the  Golden  Star  Mine  and  about 
four  miles  from  Mine  Centre  are  three  loca- 
The  AD2  tions,  AD  2,  3  and  4,  which  are  the 
Mine.  property  of  the  AD  2  Gold  Mining 

Company,  with  head  office  at  Mine  Centre. 
The  discoveries  were  made  by  Mr.  William 
Fawcett  in  April,  1894  At  this  time  the  coun- 
try was  all  green  and  overgrown  with  timber, 
which  made  prospecting  difficult  work.  A 
fire  swept  over  it  in  that  year,  cleaning  ofl 
the  rock,  but  also  destroying  most  of  the 
timber.  A  little  work  was  done  in  the  spring 
of  1894,  and  some  test  pitting  in  the  months 
of    April,    May  and   June,    1895.     Nothing 


present  developments  commenced  and  have 
been  continued  all  summer.  I  visited  the 
place  on  October  23  and  on  December  23. 

The  formation  here  is  protogine  and  fine 

grained  greenstone.     There  are  five  principal 

veins  on  the  property  ;  the  Contact, 

Veins  on 

the  Moose,  Gem,  Lucky  Coon  and  Bart- 

ley,  which  are  similar  in  nature  to 
and  are  really  in  several  cases  extensions 
of  the  Lucky  Coon  and  Ferguson  veins, 
which  properties  adjoin  on  the  south  and 
east.  The  Lucky  Coon  vein  is  so  called 
because  it  is  a  continuation  of  one  of  the 
principal  veins  on  the  Lucky  Coon  property. 
It  has  been  traced  about  3,000  feet  altogether 
and  crosses  AD4.  The  strike  is  n.  50°  e. 
A  little  blasting  has  been  done  at  one  point 
and  it  shows  a  width  there  of  about  20  feet, 
but  only  three  or  four  feet  of  this  is  quartz » 
the  rest  being  protogine.  The  Bartley  vein 
crosses  the  southwestern  corner  of  AD4  and 
runs  nearly  northwest.  The  Moose  vein  is 
traceable  the  farthest  of  any  ;  it  has  been 
followed  across  AD2  and  several  miles  be- 
yond, outcropping,  it  is  claimed,  on  the  other 
side  of  Bad  Vermilion  lake.  The  strike  is 
the  same  as  the  Lucky  Coon.  The  gem  vein 
runs  from  AL117  to  the  east  across  AD2 
and  is  traceable  for  a  distance  of  about  three- 
quarters  of  a  mile.  The  strike  is  7°  south  of 
east.  It  is  supposed  that  this  and  the  Moose 
veins  join  at  the  western  boundary  of  AD2. 
The  Contact  vein  has  been  traced  across  the 
north  end  of  AD2  and  south  of  AD3,  for  a 
distance  of  a  mile  altogether,  including  half 
a  mile  on  the  Ferguson  property.  It  is  on 
the  contact  between  the  protogine  and  the 
greenstone  for  a  few  hundred  feet,  and  then  .[ 
runs  into  the  former.  A  test  pit  has  been 
sunk  on  it  to  a  depth  of  nine  feet.  The  vein 
is  from  12  to  16  inches  wide  in  the  pit,  but 
farther  east  the  width  averages  two  or  three 
feet. 

Two  test  pits  have  been  sunk  on  the 
Moose  vein  about  six  feet  deep.  A  tunnel 
Deveion-  ^as  been  driven  east  on  the  vein  for 
mentwork.  a  distance  of^L  16  feet.  Sixty  feet  from 
the  entrance  a  crosscut  has  been  driven  north 
six  feet,  and  one  south  20  feet.  About  145 
feet  east  of  the  mouth  of  the  tunnel  a  shaft 
is  being  sunk  on  the  vein   with   the   purpose 
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of  connecting  with  the  tunnel,  li  is  now  10 
feet  deep  and  will  be  continued  below  the 
tunnel  when  the  latter  is  reached.  The  vein 
Averages  seven  or  eight  feet  in  width  in  the 
tunnel  and  test  pits.  It  consists  of  quartz 
and  country  rock. 

<  )n  the  Gem  vein  a  tunnel  has  been  driven 
east  135  feet.  Sixty  feet  from  the  mouth  a 
shaft  has  been  sunk  from  the  surface  to  a 
depth  of  74  feet,  and  is  49  feet  below  the 
tunnel.  The  intention  is  to  sink  the  shaft 
75  feet  ))elow  the  tunnel  and  drift  along  the 
vein.  The  same  will  also  be  done  in  the  case 
of  the  Moose  tunnel.  The  vein  averages  2^ 
feet  in  width  in  the  tunnel  and  has  been 
gradually  widening  in  the  shaft  until  at  the 
bottom  it  is  tour  or  five  feet  and  only  one  wall 
reached.  The  vein  matter  at  the  bottom  is 
mostly  country  rock,  but  it  all  carries  gold. 
A  few  hundred  feet  east  of  the  tunnel  a  shaft 
had  been  sunk  40  feet,  but  it  is  now  partially 
filled  with  water.  The  vein  is  well  defined 
as  far  as  can  be  seen,  and  ranges  from  2^  to 
three  feet  in  width. 

Drilling  is  all  done  by  hand,  and  hoisting 
by  windlass  and  bucket.  A  No.  6  Cameron 
drainage  pump  is  used  in  the  Gem  shaft. 

A  Dean's  steam  2-8tamp  mill  made  by 
Prescott  of  Duluth,  Minn.,  is  on  the  pro- 
perty and  was  ran  for  a  while,  but  did  not 
give  satisfacton  and  will  be  replaced  by  a 
gravity  mill  in  the  spring,  or  as  soon  as 
■developments  warrant  it.  Power  was  fur- 
nished by  a  25-horse  power  boiler,  but  this 
is  used  for  the  pump  now. 

There  is  a  force  of  20  men,  including  12 
miners.  Work  is  carried  on  by  day  shift 
only.  John  Campbell  is  manager  of  the 
mine.  The  buildings  consist  of  a  sleeping 
camp,  cooking  camp,  office,  blacksmith  sho]), 
boiler  house  and  dressing  room. 

Instructions  were  left  to  have  the  shafts  on 
the  Gem  vein  fenced.  An  Ins])ector's  book 
was  left  and  notices  posted  up. 

The  Lucky  Coon  and  Ferguson   preperties 

were  both  lying  idle  last   summer,  but  it  is 

expected    that    operations    are    to 

Lm  ky  Coon 

and  FerRu-    Commence    on    the      latter    before 

son  Mineft.  .  r^        r    t  ,       i  ^ 

spring.  Careful  reports  have  been 
made  upon  it  under  instruction  of  the  Lon- 
don owners. 


Other  Seine  River  Properties. 

On  October  24  I  went  witli  Mr.  John 
Green  of  Port  Arthur  to  examine  a  pro- 
wieKttudB  pt^rty  near  the  Foley  mine,  known 
LocationB.  ^s  Wiegand's  locations.  It  consists 
of  locations  ALlOl  to  107  inclusive.  AL- 
107  is  well  wooded  and  the  rock  is  therefore 
not  exposed,  but  the  other  locations  are 
more  favorable  for  exploration.  The  'ground 
is  covered  with  <nily  scattt-ied  and  fallen 
timber,  earth,  moss  and  more  or  less  muskeg, 
and  with  the  exception  of  where  the  latter 
occurs  the  rock  is  mostly  bared.  The  forma- 
tion is  protogine.  A  road  leads  up  from  the 
lake  over  AL107  to  a  small  shack  Trails 
have  been  cut  to  and  along  the  ditferent 
veins,  which  are  ab«)ut  half  a  dozen  in  num- 
ber. These  have  been  stripped  sufficiently 
to  show  their  continuity.  Their  general 
direction  is  northwest  and  southeast,  but 
they  are  only  roughly  j)arallel.  They  vary 
in  width  from  a  few  inches  to  five  or  six  feet, 
and  much  more  in  places.  One  or  two  have 
been  traced  for  over  half  a  mile,  while  the 
others  are  exposed  generally  only  on  the 
high  ground  and  disappear  in  the  muskegs. 
Usually  good  walls  are  shown,  })ut  in  some 
places  they  are  much  broken  up  and  indef- 
inite. The  vein  matter  is  ipiartz,  more  or 
less  charged  with  copper  and  iron  pyrites  and 
galena.  Five  or  six  test  pits  have  been  sunk 
at  different  places  to  a  deptli  of  from  six  to 
eight  feet. 

The  Alice  A.  ])roperty,  uj)  the  Seine  river 
a  few  miles  from  Mine  Centre,  will  be  men- 
Properties  tioncd  in  Dr.  Coleman's  report.  I 
upon  the      ^^y^\y  visited  the  place  once  and  in 

Seine  river.  -'  * 

company  with  Dr.  Coleman.  lUit 
I  understand  that  the  owners  have  been 
working  on  it  all  summer  with  very  satisfac- 
tory results.  I  am  told  also  that  at  two  or 
three  other  places  near  Sturgeon  Falls  on  the 
Seine  mining  operations  have  commenced, 
and  that  on  one  property  a  five  stamj)  mill 
has  been  ordered  and  will  be  set  up  soon. 

Manitou=Wabigoon   Region 

In  the  latter  part  of  October  I  j';is>oil 
through  the  Manitou  country  on  my  way  to 
Wabigoon.  A  great  deal  of  prospecting  has 
l)eendone  in  this  region  during  t  he  jMist  y ear. 
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and  the  greater  part  of  the  country  has  been 
surveyed.  A  certain  amount  of  development 
work  has  been  done  on  a  number  of 
locations,  but  no  large  mines  yet 
exist.  Unfortunately  two  of  the 
most  extensively  developed  mines,  viz.,  the 
Jubilee,  consisting  of  location  HP301  and 
the  Upper  Neepawa,  location  McA28,  have 
ceased  operations,  for  the  present  at  least. 

Jubilee  Mine. 

The  Jubilee  mine  is  situated  at  the  head  of 
Trafalgar  bay  in  the  Upper  Manitou  lake. 
The  Jubilee  '^^®  formation  is  green  schist. 
Mine.  Three  veins  have  been  found  ;  two 

of  which  are  small,  but  the  other,  the  main 
vein,  has  been  traced  across  the  location  and 
quite  a  distance  farther.  It  has  a  strike  of 
nearly  north  and  south.  A  six  by  10  foot  shaft 
has  been  sunk  to  a  depth  of  75  feet  on  the 
vein.  The  first  level  is  48  feet  from  the  sur- 
face. A  drift  has  been  run  north  45  feet  and 
one  south  43  feet  on  the  vein.  The  latter  is 
four  feet  wide  at  the  shaft  at  this  level,  4^ 
feet  at  the  end  of  the  north  drift,  and  two 
feet  at  the  end  of  the  south  drift.  It  could 
not  be  seen  at  the  bottom,  as  the  shaft  was 
partially  full  of  water.  First  class  timber 
work  has  been  carried  to  a  depth  of  25  feet, 
and  a  good  roomy  man  way  four  by  six  feet  in 
size  and  suitably  cased  off  from  the  hoisting 
compartment  is  constructed  to  the  first  level, 
with  ladders  and  platforms  as  required  by 
the  Mines  Act.  The  machinery  for  an  air 
compressing  plant  and  a  hoist  is  on  the  prem- 
ises, but  has  never  yet  been  put  into  running 
shape.  The  compressor  is  a  single  cylinder 
one  with  a  capacity  of  four  drills.  The  com- 
pressor, receiver  and  hoister  have  been 
brought  to  the  mine,  but  the  boiler  was  left 
on  the  portage  two  or  three  miles  back.  The 
buildings  consist  of  a  boarding  camp  and  a 
shaft  house. 

Neepawa  Mines. 

I  got  the  following  notes  on  the  Upper  and 

the  Lower  Neepawa  mines  from  Mr.  F.  W. 

Guernsey,  who  is  manager  for  both 

The  Upper  .  "^ '  ^ 

Neepawa     properties.      Ihe     Upper   JNeepawa 
is  situated  north  of  Trafalgar  bay, 
about  three-c^uarters  of  a  mile  from  the  Jubi- 
lee.    The  formation  is  similar  to  that  of  the 


latter,  consisting  of  chlorite  schist.  The  ore 
body  is  a  band  of  sericite  schist  and  quartz, 
slightly  pyritiferous,  running  northeast. 
Two  shafts  have  been  sunk,  the  main  shaft 
to  a  depth  of  70  teet  and  an  air  shaft  25  feet. 
At  a  dejjth  of  45  feet  in  the  former  a  crosscut 
has  been  driven  35  feet  east,  and  from  the 
end  of  this  a  drift  to  the  air  shaft  70  feet 
distant.  There  is  also  at  the  same  level  in 
the  main  shaft  14  feet  of  drifting  northeast 
along  the  vein  and  18  feet  southwest.  The 
vein  shows  a  width  of  30  feet  in  the  crosscut. 
Some  of  the  finest  specimens  of  visible  gold 
in  the  country  came  from  this  shaft  at  the 
surface,  and  at  the  bottom  occasional  samples 
are  found.  The  following  are  the  buildings 
on  the  location  :  Boarding  camp,  (to  accom- 
modate 40  men),  cooking  camp,  office  and 
assay  office,  store  house,  blacksmith  shop  and 
powder  house.  Work  commenced  here  in 
November,  1896,  and  ceased  on  about  the 
first  of  September. 

The  Lower  Neepawa  is  on  the  northwest 
shore  of  the    Lower  Manitou  lake,  and  con- 
sists    of     location    HWo4,     which 

The  Lower 

Neepawa     contains   40  acres.     The  formation 

Mine,  .         .      ., 

IS  Similar  to  that  of  the  previous 
properties.  There  are  seven  veins  altogether, 
but  only  one  is  being  worked.  This  can  be 
traced  for  miles  and  has  a  strike  of  n.  50°  e. 
The  dip  is  75°  or  80°  southwest.  A  little 
stripping  has  been  done  and  a  few  shots  put 
in  here  and  there  along  the  vein,  but  very 
little  is  known  of  its  size  from  surface  indica- 
tions. A  seven  by  nine  shaft  has  been  sunk 
on  the  hanging  wall  to  a  depth  of  65  feet.  A 
crosscut  has  been  commenced  at  the  bottom. 
There  is  11^  feet  of  quartz  at  the  bottom  of 
the  shaft  and  only  the  foot  wall  reached. 
Sixteen  feet  of  vein  matter  has  been  exposed 
at  the  bottom  altogether.  At  this  depth  a 
pay  streak  in  the  vein  assays  from  $b  to  $140 
per  ton.  The  intention  is  to  sink  to  a  depth 
of  100  feet  and  then  drift.  This  mine  has 
been  closed  since  September  last,  but  Mr. 
Guernsey  intends  to  commence  operations 
again  immediately.  The  first  work  on  the 
property  .dates  from  March,  1897.  Sleeping 
and  cooking  camps  are  provided. 

On  the  north  end  of  Manitou  island,  which 
is   near    the  Lower   Neepawa,  is  a  property 
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known  as  the  Bee-hive  mine,  where  1  ain  told 
The  Hee-  *  nuiiiljer  of  men  are  employed 
hive  Mine,  jj^  testing  and  developing  a  vein, 
but  I  did  not  visit  the  place  and  can  give  no 
particulars. 

Quackenbush  Location. 

On  HPa75  west  of  Mud  lake  the  Quirk 
Bros,  have  taken  a  contract  to  sink  a  1(X)- 
foot  shaft  on  one  of  the  veins.  The 
property  is  owned  by  Mr.  V.  (^)uack- 
enhush  of  Dakota,  and  his  l>rother- 
in-law.  The  formation  is  green  schist. 
There  are  two  veins  in  the  location  ;  one 
running  north  and  south,  and  another,  on 
which  the  sinking  is  to  be  done,  N.  20"^  £. 
The  width  of  the  latter  varies  from  a  few 
inches  to  several  feet,  and  it  is  traceable  for 
a  few  hundred  feet  on  this  location  and  is 
believed  to  be  a  continuation  of  an  important 
vein  on  an  adjoining  property.  A  five  by 
seven  shaft  will  be  sunk  and  was  to  have 
))een  commenced  on  November  2.  The  tirst 
50  feet  was  cimtracted  for  at  $25  per  foot  ; 
and  the  next  60  feet  at  between  $28  and  $30, 
including  the  furnishing  of  everything,  such 
timbering,  hoisting,  blacksmithing,  etc. 

Northern  Quee^n. 

About  two  miles  north  of  Wabigoon  is  the 
Northern  Queen  mine,  which  was  worked  last 
^r.   ^r     ^    winter,  but    has   been  closed    down 

The  North- 
ern Queen    all  suuimer.     The  vein  is  traceable 

Mine 

for  several  hundred  yards,  and  it  is 
.said  for  miles.  Shots  have  been  put  in  at 
several  points  A  seven  ])y  nine  shaft  has 
been  sunk  to  a  de})th  of  40  or  50  feet.  The 
vein  where  the  shaft  is  sunk  shows  a  very 
large  i)er  cent.,  nuich  more  than  half,  of  iron 
pyrites,  and  hence  would  be  expected  to  be 
too  refractory  for  the  extraction  of  the  gold 
by  the  free  milling  process  ;  but  this  j)eculi- 
arity  might  be  confined  to  only  a  small  por- 
tion of  the  vein. 

Locations  near  Dryden. 

Early  in  July  Dr.  Coleman  and  1  visited 
some  properties  at  Dryden.  We  found  test- 
p  ing  and  developing  going  on   in   a 

r«»f  number   of   places.       A   report     of 

Dryden.  '  '■ 

these  will  likely  be  made  by  Dr. 
•Coleman.      In  November  18  I  visited  Drj'den 


inVan  Hornejin    option    to 
township. 


again  and  learned  that,  although  opeiiitions 
had  been  continued  until  late  in  the  sejuioii  in 
several  cases  and  some  siitisfactory  discover 
ies  made,  all  the  properties  that  1  had  visited 
with  Dr.  Coleman  previously  were  standing 
idle  for  the  winter,  and  work  was  going  on 
at  one  place  oidy.  This  latter  j)lace  is  alM.ut 
a  mile  eiust  t»f  Dryden  and  south  of  the  rail- 
way track.  Til  jiroperty  ccmsistw  of  lot«  1 
and  2.  concession  5  of  Van  Home  township. 
Messrs.  J.  Monroe  and  H.  G.  Hutchison 
,      ,.  own   the   property  and   have   I'iven 

LotutionH  11,/  o 

the  Eastern  Town- 
ships Mining  and  Devehipment 
Company,  Limited,  for  two  years  commenc- 
ing September,  18'.)7.  Mr.  Francis  liennetts 
is  testnig  the  property  for  the  company  and 
has  three  men  at  work.  The  formation  is 
green  schist.  There  are  two  ore  bodies, — «»ne 
on  each  lot.  On  lot  2  there  is  a  large  Innly 
of  a  fahlband  nature.  It  runs  east  and  west 
and  is  traceable  for  500  feet.  It  shows  a 
width  of  40  feet  at  one  ])oint  where  test  ])its 
have  been  sunk.  The  surface  is  nmch  oxi- 
dized and  a  little  quartz  is  contained  in  the 
vein  matter.  A  few  test  pits  have  ))een  sunk 
at  different  points  along  the  ore  Imdy  ;  two 
of  these  are  on  opposite  walls  at  one  point. 
One  has  been  sunk  nine  feet  and  discontinued; 
the  other  has  reached  a  dej)th  of  14  feet,  and 
is  continued.  This  latter  will  be  sunk  at 
least  75  feet,  and  a  cros.scut  made  at  that 
depth  to  the  other  wall.  Assays  of  this  fire 
body  run  from  nothin<4  to  $20.  On  lot  1 
there  is  a  vem  of  white  (piartz  which  I  sjiw  at 
one  point  only,  but  which  was  four  feet  wide. 
It  extended  up  the  face  of  a  bluff  about  20 
feet  high,  and  is  said  to  be  distinctly  traceable 
at  the  top  for  some  distance.  A  test  pit  has 
been  sunk  a  few  feet  upon  it.  Assjiys  run 
from  $7.10  at  the  surface  to  $8.50  at  the 
bottom  of  the  pit. 

The    New   Klondike    District 

Early  in  November  I  visited  that  piirt  of 
the  country  south  of  the  track,  between  Tache 
An  atirai-  '"^"'^  Brule.  kuown  as  the  "New 
fo7pmf'°  Klondike."  The  best  finds  were 
pectors.  being  made  five  or  six  miles  from 
the  track.  There  is  a  small  section  of  countrj* 
there  containing  not  more  than  a  few  S4juare 
miles  which  is  being    rapidly  taken  up.     The 
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formation  is  principally  felsite,  but  trap 
occurs  also  to  a  certain  extent,  and  the  con- 
tact with  the  granite  is  within  three  or  four 
miles  of  the  track.  The  country  is  very 
thickly  wooded  with  small  evergreens,  and 
although  fires  have  swept  through  and  cleared 
a  large  part  of  it,  there  is  still  much  difficulty 
in  prospecting  The  ore  bodies  are  mostly 
quartz  veins.  The  quartz  is  largely  of  a  dark 
blue  or  smoky  species  ;  some  veins  are  en- 
tirely of  this  nature,  while  others  are  com- 
posed solely  of  white  quartz  and  some  vary 
from  one  to  the  other.  In  width  they  average 
from  a  few  inches  up  to  eight  or  10  feet,  and 
some  outcroppings  show  a  width  of  40  or  50 

feet. 

One   very    promising    looking  location   is 

416HW.     Near  the  centre  of  this  location  is 

a  vein   with  a  strike  of  northeast 

Location 

416HW.  and  southwest  which  is  traceable  tor 
about  150  yards.  It  ranges  in  width  from 
two  to  four  feet  and  shows  distinct  walls. 
The  accessory  minerals  are  copper  and  iron 
pyrites,  malachite,  azurite  and  free  gold. 
Some  native  copper  specimens,  which  al- 
though on  a  small  scale  were  very  striking, 
were  found  here  also.  Several  pannings  were 
made  during  my  visit  with  very  satisfactory 
results.  There  are  a  number  of  other  large 
outcroppings  of  quartz  on  this  location  which 
run  from  six  to  eight  feet  in  width,  but  which 
have  not  been  traced  continuously,  and  as  they 
would  indicate  considerable  variation  in  the 
direction  of  the  vein  it  is  a  question  whether 
they  are  all  separate  bodies  or  form  two  or 
three  veins.  But  this  can  be  proven  by 
stripping.  I  saw  several  other  veins  bekmg- 
ing  to  the  same  parties,  and  they  gave  evi- 
dence of  being  well  worth  testing. 

Messrs.  Walker  and  Brown,  who  are 
partners  in  »  number  of  locations,  are  the 
pioneers  of  this  section.  Unfortunately  I 
did  not  see  them  while  on  my  visit,  and  hence 
did  not  examine  their  properties. 

Messrs.  H.  Lowry  and  C.  W.  Hale  are 
operating  together  on  a  number  of  locations 
in  the  same  vicinity.  They  have  disposed  of 
a  half  interest  in  their  properties  to  a  com- 
pany, and  camps  have  been  erected  and 
development  work  will  be  commenced  right 
away.  I  saw  some  of  their  veins  and  they 
appeared  to  be  very  good. 


Before  leaving  this  part  (^f  the  country  I 
may  say  that  several  reports  are  made  of  dis- 
coveries around  lake  Minnetakie. 
Minnetakie.  j  ^jj^j  j^ot  visit  this  part,  but  am 
told  that  development  is  going  on  in  one  or 
two  places  and  that  a  number  of  locations 
have  been  surveyed.  Lake  Minnetakie  is- 
reached  by  road  from  either  Wabigoon  or 
Dinorwic.  A  wagon  road  is  being  cut  from 
the  former  place,  and  there  is  a  wagon  and 
canoe  route  from  the  latter  place.  The 
distance  is  about  35  or  40  miles. 

Mines  north  of  LakeSuperior 

I  spent  several  weeks  last  summer  around 
Jackfish,  north  of  Lake  Superior,  and  visited 
a  few  properties   which  I  will  next  mention. 

South  of  the  track  at  Schreiber  is  a  deposit 

of  iron  pyrites  which  is  being  mined    for  the 

manufacture   of   sulphuric  acid   by 

Mi*ne  at"  ^^  the    Davis    Sulphur    Ore  Company 

Schreiber.     ^^    ^^^    ^ork.      The    location   is 

R606,  containing  40  acres.  A  man  named 
Morley  owned  it  originally  and  did  a 
little  work  upon  it.  He  sold  out  to  the 
present  company  in  the  spring  of  1897,  and 
they  began  oj,  orations  on  June  23  of  the 
same  year.  Prof.  Willmott  and  I  visited  the 
place  on  July  25.  The  deposit  is  apparently 
a  vein.  An  open  cut  has  been  made  upon  it 
100  feet  long  and  averaging  12  feet  in  depth. 
The  contents  of  the  ore  body  are  pyrite  and 
pyrrhotite,  which  occur  in  distinct  masses 
close  together.  There  is  50  or  60  feet  of 
pyrite  with  an  average  width  of  2|  feet,  and 
alongside  of  this  the  pyrrhotite,  which  is  of 
greater  extent,  but  valueless.  So  far  practi- 
tjally  nothing  is  known  as  to  what  the  extent 
of  the  deposit  will  prove  to  be,  but  it  will  be 
mined  as  long  as  it  continues  to  pay.  The 
open  cut  is  on  an  elevated  portion  of  ground, 
and  a  tunnel  has  been  commenced  near  the 
foot  of  the  hill  with  the  intention  of  attacking 
the  body  lower  down  to  make  the  work  of 
mining  more  economical.  Both  tlie  pyrite 
and  pyrrhotite  are  taken  out,  but  the  former 
only  is  saved.  There  was  about  one  hundred 
tons  of  it  on  the  dump  <m  the  day  of  our  visit, 
and  five  weeks  later  the  manager  informed 
me  that  this  had  been  increased  to  about 
four  or  five  hundred. 


TACHt 
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The  ore  will  be  shipped  to  chemical  works 
in  different  parts  of  the  United  States.  It 
will  likely  be  taken  to  lake  Superior,  which 
is  a  mile  and  three-(iuarters  distant,  and  to 
which  a  road  will  require  to  be  constructed. 
A  good  wagon  road  a  mile  and  a  quarter  long 
leads  to  the  C.P.R.  station  at  Schreiber. 

Several  test  pits  have  been  sunk  to  depths 
of  from  five  to  ten  feet  at  different  places  on 
the  location  prospecting  for  a  continuation 
of  the  deposit,  but  poor  success  has  been 
met  with  excepting  in  one  case,  where 
pyrrhodte  was  struck.  The  country  rock  is 
trap,  and  what  appears  to  be  a  boss  of  granite 
occurs  near  the  ore  body.  The  test  pits  were 
sunk  through  drift  material  which  covers  the 
greater  part  of  the  rock. 

There  were  12  men  employed,  five  of  whom 
were  miners.  Two  buildings,  a  boarding 
house   and   a   blacksmith    shop,  have    been 

erected. 

Otisse  Mine. 

On  the  afternoon   of   the  same  day   Prof. 

Wilmott  and  I  went  out  to  the  Otisse  mine, 

which  was  the  only  important  place 

The  Otisse  ^j 

Gold  Mine,   ^^gre  development  work  on  a  gold 
vein  was  going    on  in   that   section  of   the 
country.     This  mine  is  about  four  miles  east 
of  Schreiber  and  about  a  mile  north  of  the 
the  railway   track,   from  which   a   foot  trail 
leads  to  the  locations.     The  latter  consist  of 
216  and   217 AL,  containing   40  acres  each. 
They  are  owned  by  the  Otisse  Mining  Com- 
pany, with  head  office  at  Schreiber.     Mr.  S. 
Otisse  is   manager  of   the  mire.     There  are 
five  veins  on  the  property,  but  work   is  con- 
fined to  one  only.     It  has   a  strike  of  north- 
east and  southwest.     Two    shafts  are  being 
sunk  1,200  feet  apart.     No.  1  shaft,  which  is 
the  more  northerly,  was  34  feet  deep  on  the 
day  of  our  visit.     There  is   foar  feet  of  vein 
shown,  and  only  one  wall  reached.     The  vein 
matter  is  quartz  and   country  rock,  charged 
with  pyrites.     No.  2  shaft  was  30  feet  deep, 
and  showed   2^  feet  of  vein  matter.     There 
is  a  force  of  12  men,  nine  of  whom  are  miners, 
and  work  is   carried  on   by  day   and   night 

shifts. 

The    Empress  Mine. 

Next  day  we  went  to  Jackfish  and  visited 

the   Empress  mine,  which  had  been   closed 

down   since   May  24,  1897.     Reports  of  this 


property  have  been  made  previously,  )  ut  I 
will  give  a  review  of  the  extent  of  the  work 
done  up  to  date  : 

Prospecting  has  been  done  on  four  veins, 
a  test  pit  having  been  sunk   on  each ,  and  on 
Work  on  the  one  of  them  several  pits.     On  No 
Veins.  ^  vein  a  pit  has  been  sunk  eight  or 

10  feet  ;  on  No.  2  vein  there  is  a  pit  18  feet 
deep  ;  on  No.  4  vein  there  is  one  12  feet 
deep  ;  and  on  what  is  believed  to  be  the 
junction  of  Nos.  3  and  4  vein  a  pit  has  been 
sunk  20  feet.  On  these  two  latter  veins, 
which  are  about  30  feet  apart,  adits  No.  1 
and  No.  2  have  been  driven  46  feet  and  70 
feet  respectively  They  are  connected  by 
a  crosscut  at  the  end  of  No.  1  adit.  Fifty- 
five  feet  from  the  entrance,  in  adit  No.  2,  a 
crosscut  has  been  driven  north  12  feet.  Over 
the  adit  an  open  cut  has  been  made  on  No. 
4  vein  80  feet  long  and  about  15  feet  deep 
on  the  average.  A  rise  has  been  made 
from  the  adit  underneath  to  the  open  cut, 
a  distance  of  a  few  feet,  about  48  feet 
from  the  entrance.  A  little  open  cutting 
has  also  been  done  on  No.  3  vein,  over  N  o. 
1  adit. 

Before  mentioning  the  tunnel  I  will  say  a 
word  about  the  conditions   under  which  the 
veins  occur,   for  the  sake  of  com- 
pleteness, although  this  has   been 
all  described   before.     With   regard  to   the 
topography,  the  veins  are  on   the   side  of   a 
hill    which   rises   to   a   considerable    height 
(probably  three  or  four  hundred  feet    above 
the    valley   or     depression    which     extends 
along    the    southern   part   of   the    location. 
They  are  all   close  together   and   parallel  or 
roughly  so,  probably  joining   at  some   point 
to   the  east,  as  is  believed   to  be  the   case. 
Now  a   tunnel   has  been   driven   north   into 
this  hill,  cutting  the  veins  at  a  depth  to  give 
a  certain   amount  of  stoping  ground  above, 
and  also  sufficiently   elevated  to  enable  the 
ore  to  be  trammed  over   a  level   tramway  to 
the  rock  house  of  the  mill. 

The  tunnel  has  been  driven  417  feet.  At 
a  distance  of  229  feet  from  the  entrance  a 
drift  has  been  made  along  the  vein  35  feet 
eaht.  At  a  distance  of  263  feet  from  the 
entrance  a  drift  has  been  carried  east  along 
a  vein  82  feet  and  one  west  31  feet.  At  a 
distance  of  386  feet  from  the  entrance  a  drift 
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Sultana  Mine.    Second  level,  at  end  of  south  drift,  p.  48. 


Sullaoa  Mine.     South  drift  of  fifth  level,  pi  M. 


Sultana  Mine.     Fourth  level,  south  or  niiiiii  shaft, ^i>.  46. 


Enitiiic  and  ccnipreBt-or  room  of  the  new  Sultana  Mill,  p.  47. 


Vanoer  room  of  the  new  Mill,  Sultana  Mine,  p.  47. 
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has  been  made  along  a  vein  32  feet  east  and 
84  feet  west.  In  drift  No.  1  some  overhand 
stoping  has  been  done. 

In  all  the  drifts  tlie  veins  are  practically 
the  same,  being  from  six  to  eight  feet  wide, 
and  consisting  of  horni)lende  schist 
and  quartz,  all  heavily  charged 
with  pyrites.  As  a  general  rule  the  greater 
part  of  the  vein  matter  is  schist.  Quartz 
bodies  occur  at  one  or  two  other  jdaces  in  the 
tunnel  where  no  drifting  lias  l)een  done. 
There  is  plenty  of  vein  matter  in  sight,  and 
the  only  ap])arent  reason  for  the  dis- 
continuance of  work  is  that  the  ore  is 
low  grade.  This  is  the  general  report 
with  regard  to  the  property,  and  that  it  can 
only  be  successfully  treated  by  a  l><rge  stamp 
mill. 

There  is  an  air  compressor,   and    machine 

drills  for    drilling.     Tracks  are     laid    along 

the  tunnel  and  drifts,  and  cars  can 

Drilling 

anil  be    run    direct    from    the   worknig 

Tniniming.  . 

faces  to  the  mill.  Ihe  mill  is 
situated  south  of  the  tunnel,  and  is  connect- 
ed with  the  latter  by  a  short  level  tramway 
which  runs  to  the  rock  house  above  the 
former. 

The  machinery  of  the  mill  consists  of  a 
sizing  screen,  Blake  crusher,  two  5-stamp 
batteries,  a  hydraulic  classitier, 
three  Frue  vanners,  a  Rnnd  air 
compressor,  two  l)oilers,  a  steam  engine, 
pump  and  tank.  The  machinery  is  kept  in 
good  condition,  and  is  coated  with  oil  where 
necessary  as  a  protection  against  rust.  Tliere 
is  a  room  adjoining  the  mill  containing  from 
60  to  1(X)  tons  of  concentrates,  which  :ire  the 
result  of  accumulation  while  the  mill  \xjus 
running.  ^ 

An  unlimited  water  supply  in  summer  is 
got  from  sevei~d  small  lakes  about  5'  0  yards 
from  and  about  300  feet  above  the  mill. 
They  have  all  been  dammed  and  a  pipe  laid 
to  the  mill.  In  the  winter  the  water  is 
pumped  from  a  small  creek  which  runs  past 
the  mill.  A  well  has  been  dug  in  the  same 
about  150  feet  from  the  mill  and  a  pump 
stationed  there. 

During  la>*t  year  a  12  by  40-foot  addition 

was  made  to  the  mill  for  a  new  b  iler  and  the 

air  compressor,  and  a  12  by  14-foot  addition  for 

storing  the  concentrates.    The  other  buildings 

G    M 


The  Mill. 


consist  of  the  mill  building,  boartling 
hou.se,  dressing  room,  asHay  otlice,  machine 
shop,  blacksmith  shop,  stiibles,  grain  shed, 
two  powder  houses,  oil  house  and  pump 
house. 

The  Jidits  on  No.  3  ami  4  veins  ;iio  tnu- 
bered  at  the  entrances.  Test  pits  and  shafti* 
Cond  lion  ^^^  ^^^  fenced  as  directed.  A  dresH- 
of  the  ing    room     is    provided    near   the 

Mine  '='  * 

tunnel.  In  the  mill  u  guard  mil 
must  be  placed  around  the  tly-wheel,  belt  and 
crank  of  the  steam  engine  when  operations 
commence  again. 

Other  Locations  near  Jackfish. 

On  August  2  I  went  out  to  the  ciimp  of  a 
couple  of  men,  Messrs.  Walker  and  Brown, 
Prospecto  who  wcrc  prospecting  about  six  miles 
JacUsh.  ^'fts^  of  Jackfish,  i.ear  the  railway 
track.  They  had  discovered  a  large  outcrop- 
ping  of  quartz  south  of  the  track,  but  it  did 
not  appear  to  be  traceable  any  distance. 
North  of  the  track  one  or  two  tinds  had  b^en 
made  ;  one  was  a  large  quartz  vein  which  they 
s;iid  could  be  traced  a  considerable  distance, 
and  the  others  were  large  fahl bands  ccmtiiin- 
ing  more  or  less  quartz,  and  nnich  oxidized 
on  the  surface.  As.siiys  were  un.s^itisfactory. 
I  learned  afterward  that  Mr.  McBain  of  Port 
Arthur  had  an  interest  in  .some  pnjjHirties  in 
this  vicinity,  and  that  the  ore  bodies  were 
fahlbands. 

On  August  8  1  visited  two  loeations, 
672  and  ()7<X,  about  two  miles  beyond 
the  Empress  mine,  belonging  to  Peter 
Nelson  of  Jackfish.  Mr.  Nelson  told  me 
that  he  had  traced  the  vein  four  miles, 
ami  that  it  averaged  about  10  feet  in  width. 
I  saw  the  outcropping  at  two  placea  only, 
about  100  feet  apart.  Some  blasting  ha<l  l>een 
done  at  these  points  and  the  vein  showed  a 
width  of  from  six  to  10  feet.  But  the  rock 
was  all  covered  with  a  thick  growth  of  trecH 
and  muskeg,  and  the  exposures  were  long 
distances  apart,  making  the  examination  un- 
satisfactory. S«>me  enc<»uniging  ji.s,Hays  were 
obtained. 

On  August  9  I  went  out  two  or  three  miles 
east  of  Jackfish  to  examine  locations  V4  and 
5    with   Mr.    Pym  of   Toronto,  who    had  an 
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interest  in  them.  Tliese  locations  were  sur- 
veyed a  number  of  years  ago.  We  walked 
along  the  shore  of  the  lake  where  the  rock 
was  exposed^and  found  two  small  veins  run- 
ning inland  from  the  water's  edge.  They  were 
two  or  three  feet  wide  and  consisted  of  pyrites 
and  quartz — the  former  in  excess.  They  were 
only  exposed  for  a  few  feet  at  the  shore,  as 
the  rock  was  covered  with  a  thick  layer  of 
earth  above  high  water  mark. 

Next  day  I  visited  the  Megatherium  mine, 
about  two  miles  and  a  half  northwest  of  Jack- 
Megather-  ^sh,  on  Jackfisli  bay.  This  property 
mm  ine,  ^^^  worked  in  the  spring,  but  has 
been  closed  down  all  summer.  The  workings 
are  about  a  mile  and  three-quarters  from  the 
water.  There  is  a  large  exposure  of  quartz 
10  or  12  feet  wide,  but  which  I  am  told  is 
traceable  only  a  short  distance.  It  is  in  the 
bed  of  a  small  creek,  and  the  water  had  to  be 
dammed  and  turned  off  into  an  artificial  ditch 
which  joined  the  old  channel  farther  down. 
A  shaft  had  been  sunk  to  a  depth  of  30  feet, 
but  was  full  of  water  at  the  time  of  my  visit. 
Boarding  camps  have  been  built  near  the 
bay. 

Locations  near  Middleton. 

On  August  ^1  I  went  to  Middleton  with 
Mr.  Duncan  Mdntyre  of  Jackfish  to  examine 
Locations  locations  590,  591  and  592X,  owned 
Snddieton  by  Mr.  J.  E.  Newsome  of  Port 
station.  Arthur.  These  locations  are  two 
and  a  half  miles  north  of  the  railway  track, 
and  the  same  distance  west  of  Middleton. 
We  visited  the  properties  and  examined  some 
of  the  veins,  but  I  had  a  chance  of  examining 
it  more  thoroughly  on  the  20th  of  the 
month,  when  I  was  enabled  to  see  all  the 
veins  in  company  with  the  original  discov- 
erer. The  formation  is  trap  and  green 
schist,  with  a  strike  of  east  and  west.  There 
are  four  or  five  veins  besides  some  felsite 
dikes  and  fahlbands.  All  the  veins  except 
one.  No.  4,  run  east  and  west,  while  No,  4 
is  apparently  a  fissure,  as  it  runs  north  and 
south.  No.  1  vein,  which  is  farthest  south, 
outcrops  in  one  place  as  a  small  mountain  of 
ore  about  400  feet  long,  over  100  feet  wide, 
and  rises  one  to  two  hundred  feet  above  the 
ravines  around.  The  material  appears  to  be 
all  quartz  on    the    surface  and  felsite  on  the 


west  bluff,  which  is  the  boundary  at  that  end. 
It  is  heavily  charged  with  pyrites  in  places. 
Mr.  Finlay  D.  Grant,  the  prospector,  informed 
me  that  it  could  be  traced  for  miles,  but  the 
(mly  other  outcropping,  which  was  doubtless 
a  continuation  of  the  same,  occurred  about 
two  or  three  hundred  feet  to  the  east  of  the 
large  body.  It  was  25  or  30  feet  wide  as  far 
as  could  be  determined  from  what  little 
stripping  was  done.  No.  2  is  a  vein  seven  or 
eight  feet  wide  of  nearly  solid  quartz,  which 
is  not  exposed  very  far,  but,  it  is  said,  can  be 
traced  for  a  good  distance.  No,  3  appears  to 
be  one  of  the  best  veins.  It  is  traceable  for 
over  half  a  mile  and  shows  a  good  width.  In 
one  place  it  measures  14  feet  of  solid  quartz, 
and  at  other  places  from  three  or  four  to 
eight  or  10  feet.  But  like  all  the  veins,  it  is 
covered  with  moss  and  vegetation  and  is  only 
seen  where  this  has  been  stripped  off.  A 
little  blasting  and  test  pitting  has  been  done 
on  this  vein,  as  well  as  one  or  two  others  on 
the  property.  At  the  north  end  of  the  pro- 
perty is  a  large  fahlband  which  crosses  the 
locations.  It  measures  70  or  80  feet  in  one 
place.  Parts  of  it  were  very  much  oxidized. 
No.  4  is  apparently  a  fissure  vein.  Jt  runs 
north  and  south  on  592X,  and  outcrops  in 
two  places  a  few  hundred  yards  apart.  It 
shows  a  good  width  w^here  exposed. 

These  ore  bodies  are  neaily  all  unusually 
large,  but  it  is  probable  that  they  will  prove 
in  most  cases  to  be  low  grade,  and  that  only 
large  stamp  mills  can  treat  them  successfully. 
I  saw  several  other  large  veins  in  this  part  of 
the  country,  but  it  is  likely  that  they  are  all 
the  same  in  this  respect. 

-  On  our  way  back  we  walked  into  a  property 
about  a  mile  north  of  the  track,  worked  by 
Ebertsand  Messrs.  Eberts  and  Johnson  of 
proplrtils.  Detroit,  who  had  been  there  all 
summer,  and  had  ceased  operations  a  few  days 
before  our  visit  and  gone  home.  There  was 
a  large  outcrop2)ing  of  quartz  about  80  feet 
long  and  about  70  feet  wide,  which  was  well 
exposed  and  rose  above  the  general  level  ,i 
few  feet.  All  around  the  rock  was  covered 
with  earth  and  vegetation,  so  that  tracing  was 
difficult.  In  the  centre  a  shaft  was  sunk  to 
probably  20  or  30  feet,  but  contained  some 
water. 
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Two  prospectors  have  been  working  all 
Hunimer  on  tlie  Slate  islands,  about  seven  or 
On  the  eight  miles  out  in  lake  Superior 
lirauds.  fr<^'"'  .Jacktish.  1  am  told  that  a 
number  of  veiils  have  been  discovered,  but  I 
did  not  get  a  chance  to  visit  the  place. 

riagnetic  Iron  Sand. 

On  the  13th  we  took  the  train  to  Peninsula 
for  the  purpose  of  examining  a  reputed  dei)osit 
Deposit  of  of  magnetic  sand  in  that  vicinity. 
BandT''^'''  Both  east  and  west  of   this  station 

Peninsula.     .^^^^^^^  ^^^    ^^,^^^  ^^^^  .^    ^^.^  ^^^jj^.^  ^.j^^. 

formation  is  sand,  l)lown  into  dunes  which 
cover  hundreds  of  acres,  and  extending  to  the 
lake  shore  a  short  distance  away.  The  black 
siind  in  (juestion,  we  were  told,  was  to  be 
found  in  a  railway  cut  about  four  miles  east 
of  Peninsula  station.  We  walked  out,  and, 
digging  about  18  inches  in  a  couple  of  places 
where  several  feet  of  sand  had  been  removed 
from  the  surface,  we  passed  a  layer  12  or  14 
inches  thick  of  magnetic  sand,  garnets  and 
white  sand,  the  first  being  predominant.  We 
were  informed  that  this  layer  could  be  found 
at  any  point  by  digging  peveral  feet.  Accord- 
ing to  the  formation  here  there  might  be 
hundreds  of  acres  of  this  magnetic  sand  lying 
underneath  the  wind-blown  material  on  the 
surface,  but  how  the  thickness  of  the  layer 
would  vary  can  only  be  known  by  examination. 
It  would  however  be  a  deposit  which  should 
readily  lend  itself  to  treatment  by  Edison's 
electro-magnetic  process  of  treating  low  grade 
iron  ores. 

The  Silver  Mines 

Two  of  the  old  silver  mines  west  of  Port 
Arthur  have  opened  up  again  ;  and  it  appears 


will  f(dlow  in   a    short 
riiese    two    are    the    East 


that  other 
Lake 
Superior  time. 

Silver  Mountain  and  the  Badger. 
Information  regarding  these  mines  can  begot 
from  the  first,  second  and  third  Reports  of 
the  Bureau  of  Mnies  and  the  Rei>ort  of  the 
Royal  Commission  of  1890. 

I  could  not  conveniently  visit  both  mines 

on  account  of  the  train  service,  so  I  went  to 

The  Badger  ^^^®  Ea.st  Silver  Mountain.     Mr.  A. 
Mine.'         ^£    YY^Igy  ,,f  p^,j.t  Arthur,    who  is 

interested  in   the  Badger,  informed  me  that 
they  were  not  doing  any  actual  mining  work 


at  that  property  yet,  but  were  simply  tiniUr- 
ing  up  some  of  the  ohl  drift«  which  had  been 
pumped  out  for  the  purpose  of  examining  the 
vein  with  a  view  t«)  the  commencement  of 
mining.  A  car  h)ad  of  ore  weighing  16  tons 
had  been  shipped  to  a  smelting  works. 

N  J  actual  mining  was  going  on  at  the  East 

Silver  Mounbiin  either,  but  a  sbimp  mill  ha<I 

been  put  in  for  the  purpo.se  «»f  mill- 
hum  Silver  I        I       "^     •   ••••»» 

Moumiiin     ing  the  old  dump  during  the  winter. 

Mint*.  . 

while  the  intention  was  to  com- 
mence mining  in  the  .spring.  This  mine  is 
now  owned  by  the  Argent ite  Mining  and 
Reduction  Com[)any,  with  head  office  at  Cedar 
Rapids,  Ohio.  It  was  purchased  in  March, 
1897,  and  operations  connnenced  two  months 
later.  Mr.  Richard  Sandoe  is  uianager.  The 
only  mining  work  done  last  summer  cjinsista 
of  the  stoping  out  of  70  or  80  tons  of  ore  at 
the  60-foot  level  in  No.  4  shaft.  Tliis  was 
done  early  in  the  sea.son.  The  mill  was  jmt 
in  for  the  purpose  of  treating  the  old  dump 
of  No.  1  tunnel,  which  is  wiid  to  contain 
about  3,0<H)  tons,  and  it  is  believed  to  average 
probably  25  oz.  per  ton.  It  had  only  been 
running  a  few  days  off  and  on  at  the  time  of 
my  visit,  as  all  adjustments  had  not  l>een 
completed.  The  machinery  consists  <»f  a 
Tremaine  steam  2-stamp  mill,  aOati-s  feeder, 
a  Brown's  2-compartment  hydmulic  sizer, 
two  Frue  vanners  with  6-foot  lielts,  one  plain 
and  one  corrugated,  a  6  horse  power  niarino 
engine  and  a  40  hor.se  power  Ijoik-r.  This 
engine  was  only  temporarily  installed  while 
awaiting  the  fixing  of  their  own  engine.  The 
milling  machinery  is  all  from  the  Gates  Iron 
Works.  The  battery  .screens  are  3r)-me8h. 
Experiments  were  made  with  20  and  25-me.sh, 
but  they  were  found  to  be  t<»o  coarse.  The 
cajiacity  of  the  mill  is  about  12  tons  per  24 
hours.  It  is  conveniently  situatetlon  aslope 
about  150  yards  from  the  dump  at  the  mouth 
of  the  tunnel.  The  ore  is  carried  in  a  sleigh, 
but  in  the  sunnner  when  mining  commences 
a  tramway  will  be  built  over  which  the  loaded 
cars  will  Ikj  run  by  gravity. 

I  did  not  go  into  the  tunnel  as  it  was 
blocked  .»t  the  entmnce,  but  I  got  tlie  follow- 
ing n«»tes  on  the  work  they  intend  d(»ing  in 
the  spring  and  the  extent  of  developments 
from    Mr.   Sandoe.     No.  1   tunnel,    which  is 
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now  in  1,800  feet,  will  be  driven  in  through 
to  shaft  No.  4,  which  means  80  or  90  feet 
more  of  driving.  Then  200  feet  more  of 
driving  will  give  2,600  feet  of  stoping 
ground  along  the  vein,  with  a  height  of 
210  feet.  The  vein  has  an  average  width 
of  about  four  feet.  All  ore  over  100  oz.  of 
silver  to  the  ton  will  be  shipped,  and 
all  under  that  and  over  5  oz.  will  be 
milled.  Mining  and  milling  will  cost  about 
one  dollar  per  ton,  and  milling  the  present 
dump  about  fifty  cents.  It  is  expected  that 
an  additional  steam  mill  will  be  put  in  in  the 
spring  if  the  present  one  proves  satisfactory. 


The  water  supply  is  got  from  Lake  Daunais 
on  Silver  Mountain,  about  three-quarters  of  a 
y^^iQj.  mile  from  and  100  feet  above  the 

supply.  jjjjii  There  is  plenty  of  water  for 
milling  purposes.  A  1^-inch  pipe  has  been 
laid  from  the  lake  to  the  mill. 

There  is  a  force  of  six  men  at  work. 

The  mine  is  about  a  mile  from  Silver 
Mountain  station  on  the  P.  A.  D.  &W.  Rail- 
road, and  about  thirty-five  miles  from  Port 
Arthur.  A  good  wagon  road  leads  from  the 
station.  Plenty  of  good  buildings  are  on  the 
property,  which  were  put  up  at  the  time  of 
previous  operations. 


Mines  of   Eastern   Ontario 


By    Aaron    Slaght.   Inspector 


1  HEREWITH  present  my  Report  on  the 
mines  situate  in  that  portion  of  the 
Province  north  and  east  of  Sault  Ste. 
Marie,  for   the   year  1897. 

The  princii)il  mines  in  this  part  of  Ontario 
were  visited  durin<^  the  year,  and  the  Report 
also  includes  a  number  of  properties  on  which 
minerals  have  been  discovered  and  only 
preliminary  development  done,  showing  the 
broad  area  over  whicli  tliey  extend.  From 
the  several  larger  properties  now  being 
worked  successfully,  it  may  be  inferred  that 
a  considerable  number  of  these  new  dis- 
coveries will  prove  equally  remunerative 
when  fully  developed. 

Western  Ontario,  British  Columbia  and 
the  Yukon  district  have  of  late  attracted  a 
large  share  of  the  attention  of  capitalists, 
while  the  rich  resources  of  this  extensive 
mineral  region  in  Eastern  Ontario  have  been 
relatively  overlooke  1,  although  they  i)iesent 
favorable  opportunities  to  reap  a  satisfactory 
return  for  judicious  investments.  That  large 
8tt)res  t)f  wealth  are  yet  to  be  won  from  the 
mines  in  this  part  of  the  Province  can  scarcely 
admit  of  a  doubt,  when  even  a  cursory  survey 
is  tiiken  of  its  favorable  geological  conditions, 
the  class  and  value  of  minerals  found,  and 
the  wide  territory  over  which  they    extend. 

Admirable  facilities  are  offered  by  railway 
and  water  communication,  while  water  power 
for  driving  machinery  can  be  utilized  in  a 
number  of  localities,  and  there  is  an  abundant 
supply  of  wood  for  fuel. 

Skilled  labor  maj'  be  secured  at  reasonable 
cost,  and  the  mostapproved  kinds  of  machinery 
and  appliances  for  mining  and  treating  the 
ores  may  be  easily  and  (quickly  brought  in. 

Odd    Mines 

The  Comstock  g»>ld  mine  is  situated  on 
location  WJK40  in  Rathbun  township  ;  it  is 
owned  by   the   Comstock  Gold  Mining   and 


Devehjpment  Co.,  Limited,  witii  capital  Kt4>ck 
of  ^(iU0,OOO.  Previous  to  the  transfer  «.f  the 
The  Tom-  P^operty  work  had  been  done  by  the 
8t<H.k  Mine,  former  ownt'rs  l»y  stripping  seviTul 
veins  and  opening  a  few  test  pit.s  and  sinking 
one  .shaft  Ki  feet,  and  also  sinking  the  sliaft 
on  which  work  is  now  being  done  to  a  depth 
of  30  feet.  The  present  ownei-s  actiuireil 
possession  early  in  the  year,  and  since  Manh 
have  continued  to  sink  the  working  shaft 
until  it  is  now  down  102  feet,  following  the 
vein  for  the  entire  depth  at  an  incline  of  (JO" 
sctuth.  The  vein's  course  is  northwest  and 
southeast,  and  has  an  average  width  of  2^ 
feet,  measuring  at  the  bottom  netirly  four  feet. 
The  shaft  is  timbered  down  50  feet  U)  solid 
lock  ;  the  ladder- way  was  not;  cased  off  from 
the  working  part  of  the  shaft,  n«)r  provided 
with  rests  at  proper  distances,  which  I 
directed  should  be  done  before  extensive 
mining  operations  were  attempted.  At  90  feet 
fr(tm  the  surface  a  southeast  drift  was  being 
connnenced  which  was  ex[>€cted  to  tap  a  vein 
exposed  at  the  surface  at  the  distance  of  55 
or  00  feet.  Several  small  i)arallel  veins  only 
a  few  feet  apart  have  been  discovered  running 
west  of  northwest,  and  it  was  in'ended  to 
crosscut  from  the  drift  to  tap  these  al-o. 
Some  stripping  on  veins  has  been  done,  and 
a  couple  of  test  pits  have  been  opened.  A 
portable  hoisting  engine  of  12  h.  p.  was  in 
use,  and  the  rock  Wiia  mised  in  buckets  hav- 
ing guides  in  the  shaft.  A  pulsomet«r  pump 
was  placed  at  the  lake,  170  feet  distant,  to 
supply  water  at  the  mine.  \  Saru'cant  drill 
had  recently  come  to  hand,  win.  li  u.mld  soon 
be  in  use. 

The  property  is  favorably  located  «>n  the 
b«»rder  of  Roland  lake,  and  the  landing  for 
the  comfortable  little  steamer  i>lying  on  lake 
Wahnapita?  is  within  a  few  rods  of  the  mine. 
Eleven  hands  were  employe<l  six  of  whom 
were     engaged     in     mining.       There    is     a 
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comfortable  boarding  house  18  by  35  feet,  con- 
taining cook  room  and  sleeping  apartments, 
a  blacksmith  shop,  and  barn  to  accommodate 
three  teams.  About  80  cords  of  wood  were 
on  hand.  The  Inspector's  book  with 
necessary  entries  was  left  with  Mr.  H.  F. 
Downing,  captain  of  the  mine.  I  am  informed 
that  the  mine  has  been  closed  down  for  the 
winter,  but  that  work  will  be  resumed  vigor- 
ously in  the  spring. 

The  Crystal  Mine. 

The  Crystal  gold  mine  was  visited  in  the 
last  of  June,  when  a  total  force  of  20  men 
was  employed,  consisting  of  10  miners,  two 
mill  men,  two  blacksmiths,  three  surface 
men  and  a  clerk  and  foreman.  Mr.  Daniel 
Morrison  of  Nova  Scotia  had  charge  of  the 
work  at  both  mine  and  mill. 

The   main  or   No.  i  shaft  was   not  being 

worked   at   this  date,  and  was   partly  iilled 

with    water.     The    manager,    who 

Extent  of 

the  Mining    had  recently  taken    charge,    could 

operations.  .  . 

not  inform  me  if  any  greater  depth 
had  been  made  since  last  inspection,  when  it 
was  down  100  feet.  For  description  of  work 
done  in  the  shaft,  see  Report  for  1896,  p. 
268.  Work  on  the  No.  2  shaft  had  been 
recommenced  and  it  was  sunk  to  the  total 
depth  of  37  feet.  At  10  feet  from  the  bott>om 
a  drift  had  been  run  in  eastwardly  36  feet 
and  southerly  13  feet,  making  a  total  of  49 
feet,  and  ore  was  being  stoped  in  the  drift  to 
supply  the  mill.  The  No.  3  shaft,  or  incline 
tunnel,  was  not  being  worked,  and  was 
nearly  filled  with  water.  The  water  had  been 
pumped  out  of  the  No.  4  shaft  and  it  was 
sunk  to  a  total  depth  of  43  feet,  being  six  feet 
additional  since  the  last  measurement.  At 
the  bottom,  drifting  extended  east  23  feet 
and  west  15  feet.  Ore  was  also  being  stoped 
out  in  these  drifts  to  supply  the  mill.  The 
No.  5  shaft  on  the  east  side  of  the  hill  was 
partly  filled  with  water  ;  its  depth  is  said  to 
be  30  feet.  I  directed  that  it  should  be 
covered  to  prevent  accident,  and  that  all 
dangerous  unused  openings  should  be  fenced. 
At  150  feet  southeast  of  the  main  shaft  a 
tunnel  of  four  by  seven  feet  had  been  driven 
in  westerly  33  feet,  and  at  the  back  end  a 
raise  of  four  by  seven  feet  had  been  made  16 
feet,  measuring  from  the  floor  of  the  tunnel. 


The  foreman  informs  me  at  a  recent  date 
that  work  has  been  continuous  in  the  mine 
since  my  visit  and  consists  chiefly  of  stoping, 
except  that  the  incline  tunnel  (No.  3)  has 
been  driven  to  the  distance  of  106  feet  ;  also 
that  the  shaft  north  of  the  tunnel  (No.  4), 
which  was  down  43  feet  at  the  date  of  my 
inspection,  has  been  continued  to  a  depth  of 
110  feet  and  sinking  continues. 

A  five-stamp  mill  has  been  constructed  for 
the  comi>any  by  the  Jenckes  Machine  Com- 
pany of  Sherbrooke,  Que.,  and  pro- 

A  five-stamp     .    .  .  i  i        ,  i  c- 

Miiiin  Vision  IS  made  to  add  other  nve 
stamps  when  required.  The  mill 
building  is  situated  on  the  shore  of  Boland 
lake.  It  is  25  by  60  feet,  with  annex  for 
boiler  and  engine  of  24  by  28  feet.  A  reser- 
voir of  1,500  gallons  capacity  supplies  the 
water  for  the  boiler  and  mill,  which  is  lifted 
by  a  pump  from  the  lake.  The  stamps  are 
of  850  lb.  each,  have  a  5-i»nch  drop  and  were 
running  at  85  per  minute.  A  crusher  of  the 
Jenckes  Machine  Company's  make  has  a 
capacity  of  six  tons  per  hour.  The  ore  when 
crushed  falls  into  a  bin  and  is  fed  by  a  Chal- 
lenge automatic  feeder  to  the  stamps.  It  is 
reduced  to  pass  through  a  35-mesh  screen, 
and  passes  over  an  amalgamating  plate  4| 
by  12  feet.  The  pulp  flows  over  a  Frue  van- 
ner  of  six  by  13  feet,  and  the  tailings  are 
carried  out  into  the  lake.  The  mill  is  very 
substantially  built.  Beginning  with  the 
ground  floor,  the  raise  to  the  amalgamating 
floor  is  4^  feet,  a  similar  raise  to  the  stamp 
floor,  and  a  raise  of  20  feet  to  the  floor  where 
the  rock  breaker  is  placed.  Good  stairways 
lead  up  to  each  apartment,  with  railings 
where  required.  The  mill  was  started  on  ore 
May  19.  At  the  date  of  my  visit  it  was  being 
run  10  hours  per  day  on  a  lean  quality  of  ore, 
obtained  chiefly  from  the  developnent  work 
then  being  carried  on.  Power  is  supplied  by 
a  60  h.  p.  boiler  and  an  engine  of  35  h.  p., 
both  of  which  were  in  excellent  condition. 
About  a  cord  of  wood  was  used  per  day,  and 
a  supply  of  from  50  to  75  cords  was  on  hand. 
The  ore  is  conveyed  from  the  workings  into 
the  upper  part  of  the  mill  over  a  horse  tram- 
way. A  complete  hoisting  plant  of  the 
Jenckes  Machine  Company  has  been  provided, 
which  it  is  expected  will  be  put  in  ])laco 
soon. 
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A  saw  mill  has  been  built  by  the  company 
at  a  few  hundred  yards  from  the^old  mill,  on 
Saw  mill  ^^'^  shore  of  lake  Matagamasin<^, 
and  Damp.  ^^Jiere  all  lumber  necessary  for  the 
company's  use  is  cut.  It  is  30  by  90  feet, 
with  boiler  of  60  h.  p.  and  enijine  of  4')  h.  p. 
Two  lodging  houses,  an  ottice  and  store,  assay 
office,  private  residence,  blacksmith  shop, 
ice  houses,  wharf  and  boats  have  been  con- 
structed on  the  location.  The  j)owder  house 
is  situated  across  the  bay  on  the  shore  of  the 
lake,  free  from  all  danger.  The  company 
conducts  a  boarding  house  for  accommodation 
of  its  employes. 

Hubbell  Mine. 

VVH50,  adjoining  the  Crystal  mine,  has 
been  purchased  by  Mr.  Hubbell,  who  late 
The  Hub-  "^  ^^^®  year  had  work  done  by 
bell  Mine,  stripping  some  outcrop[)ing  veins 
and  sinking  two  shafts  of  15  and  25  feet. 
Work  will  be  resumed  in  the  spring. 

Last  Chance  Mine. 

The  Last  Chance  mine  was  idle  at  the  date 

of  my  visit  ;  for  description  see  last  rei)ort 

of   Bureau,    i).    269.     I  have  been 

('hftiiee        informed     recently     that     sevenil 

Mint'  .  ,  ... 

hands  were  employed  working  it 
during  the  latter  part  of  the  year  under  the 
direction  of  Mr.  Chapin,  and  that  its  outlook 
is  excellent. 

Gold  Cliff  Mine. 

Gold  Cliff  mine  on  Kookagaming  lake, 
is  owned  by  a  Toronto  syndicate  and  has 
Gold  Cliff  bt^en  worked  during  the  year. 
Mu>«.  p'^3^.   location   and    descrij)tion    see 

last  report  of  the  Bureau,  p.  57.  Mr, 
Joseph  Centre,  who  had  charge  of  the 
work,  stfites  that  he  began  with  a  force  t)f 
six  men  in  January  and  continued  work  until 
the  middle  of  June,  driving  in  a  tunnel  182 
feet.  At  about  100  feet  from  the  mouth  of 
the  tunnel  a  vein  of  five  inches  was  cut,  and 
at  40  feet  further  anotluT  vt'in  was  cut  two 
feet  in  width. 

Charlebough  Mine. 

About  six  miles  south  of  the  Gold  Cliff,  on 
the  same  lake,  work  has  been  done  on  the 
property  known  as  the  Charlebough  mine    by 


sinking  a    shaft   35    feet,  but  it  wjia  idle  at 

the  date  of  my  visit.      It  h:i8  recently  changed 

ownera    and    I    am    informed    that 

Charb'- 

boiigh  work   was  begun  again  later  in  the 

Mine  .   ,  •  1         1  .        , 

year  witJi  a  considerable  force, 
under  instructitms  from  the  «»wner,  Mr. 
Ewen  McKen/.ie  of  Toronto. 

The  ditliculties  of  rt'atliing  the  \N  aim.ipitao 
mining  region  hitherto  have  been  greatly 
iniprovtHi  lessened  by  the  running  of  daily 
WiZapiu>t;*^'e8  over  the  roads  to  the  lake, 
region.  .^^  y^,^\\  .^g  \yy  ^]^^,  e..mfortablf   little 

steamer  Maid  of  the  Mill,  which  makes 
daily  trips  (and  oftener  if  re<|uired)  to  the 
mines  during  the  season  of  navigation.  The 
boat  is  owned  by  the  Wahnapitae  Navigation 
Company, and  run  byCapt.  Williani  LtMiioyne. 
She  has  a  speed  of  10  mih'S  per  hour,  and  is 
registered  to  carry  20  passengers.  The 
winter  roads  are  usually  good. 

Dwyer  Mine. 

The  Dwyer  mine  is  situated  on  h)t  si.x  in 
the  fourth  concession  of  Drury  township. 
The  Dwyer  '^''^^^  ciubraces  240  acres.  It  is 
Drury'"  tliTce  miles  west  of  the  road  lead- 
township  j,^^  ,,yj^  from  Worthingt«»n  station 
on  the  C.  P.  R.  to  the  Inez  mine,  and  about 
six  miles  by  road  from  the  stiition.  The 
property  is  owned  by  the  .John  Dwyer  Gold 
Mining  Co.  which  has  a  capital  stock  of 
8450,000  in  shares  of  $1  each.  Some  time 
was  spent  in  going  over  the  property  with  Mr. 
E.  Robinson,  who  had  charge  of  the  work. 
There  are  five  veins  in  all  which  run  })ar- 
allel  with  each  other  in  an  ea.st  and  west 
course.  The  outcr(»pping  of  No.  1  vein  is 
near  the  west  boundary  of  the  lot  and  has 
been  traced  for  the  entire  distance  across  it, 
varying  in  width  from  fcuir  to  30  feet.  A 
shaft  of  eight  by  nine  feet  was  sunk  on  this 
vein  to  a  depth  of  32  feet,  following  a  well 
defined  wall  and  timbered  down  20  feet. 
Quartz  taken  at  15  feet  from  the  surface 
as.sayed  S4.00,and  at  the  bott<»m  of  the  shaft  it 
gave  $24.  Vein  No.  2  is  213  feet  south  jf 
No.  1,  and  has  been  tracetl  about  half  way 
across  the  lot,  varying  in  width  from  four 
to  25  feet.  From  a  test  shaft  t»f  a  few  feet 
depth  near  the  west  boundar}'  of  the  lot, 
and  from  several  places  where  the  vein  had 
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been  exposed  by  stripping,  the  ore  gave 
assays  of  $14  to  |20  in  gold  and  over  $2  in 
silver.  Vein  No.  3  is  25  chains  south  of  No. 
2,  and  has  been  exposed  for  a  distance  of 
700  feet,  commencing  near  the  west  limit  of 
the  lot.  A  test  pit  of  six  feet  had  been  sunk 
in  the  vein,  but  no  assays  had  been  made  of 
the  ore.  Vein  No.  4  is  about  equally  distant 
from  No.  1  and  No.  2  veins,  and  has  been 
traced  600  feet.  Vein  No.  5  is  south  of  No. 
2  about  350  feet,  and  has  been  traced  1,500 
feet,  showing  a  width  ranging  from  three  to 
12  feet.  Eight  men  were  employed  working 
the  property  at  the  date  of  my  visit. 

A  small  boarding  house  with  sleeping 
camp  has  been  erected.  A  tent  was  being 
used  by  the  manager,  but  a  comfortable 
dwelling  was  iu  course  of  construction. 
There  is  an  abundant  supply  of  timber,  and 
I  was  told  the  small  streams  near  by  give  an 
ample  supply  of  water.  Mr.  Robinson 
writes  of  late  date  that  work  has  been  dis- 
continued for  the  winter  but  will  be  resumed 
in  the  spring.  The  shaft  is  now  down  40 
feet  deep,  with  a  free  wall  and  showing  a 
fine  body  of  quartz.  Thirteen  assays  have 
been  made  of  the  ore,  nine  from  the  vein 
worked  at  the  time  of  my  visit  showing  an 
average  of  $14.45,  and  four  from  other  places 
which  gave  an  average  of  $14.42  per  ton. 

McQown  Mine. 

The  McGown  mine  is  owned  by  the  Mc- 
Gown  Gold  Mining  Co.,  Limited,  of  Parry 
The  Mc-  Sound,  incorporated  under  the 
Koie^'''^  laws  of  Ontario,  with  capital  stock 
township,  of  $1,000,000  divided  into  shares 
of  $1  each.  The  property  consists  of  lots  146 
in  A  and  B  concessions,  and  lot  A  in  B  con- 
cession in  the  township  of  Foley,  in  all  about 
169  acres.  Since  my  last  report  the  work 
consists  of  sinking  a  shaft  of  30  feet  on  No.  1 
vein,  known  as  shaft  No.  1,  and  from  which 
15  to  20  tons  of  excellent  ore  has  been  taken. 
The  open  cut  running  east  and  west,  pre- 
viously reported,  has  been  worked  to  a 
limited  extent  and  several  tons  of  ore  taken 
out.  One  hundred  feet  west  of  the  shaft  an 
open  cut  has  been  made  on  the  vein,  showing 
ore  similar  to  that  taken  from  the  shaft. 
Eight  hundred  feet  easterly  of  the  shaft  the 
vein  has  been  opened  by  a  cutting   10  l)y  20 


feet,  wliich  exj)ose8  a  fine  body  of  ore. 
At  100  feet  north  of  this  opening  a  vein  out- 
crops which  has  been  opened  30  feet  in 
length  by  six  in  width.  Other  veins  follow- 
ing the  same  course  northeasterly  and 
southwesterly  have  also  been  discovered. 
Across  the  small  McGown  lake,  about  300 
yards  in  width,  an  outcropping  of  quartz 
has  been  discovered  from  which  some  rich 
ore  has  been  obtained.  The  Government 
diamond  drill  was  used  during  the  early  part 
of  the  summer,  and  the  veins  tested  to  the 
depths  of  40,  80  and  144  feet  with  satisfac- 
tory results. 

Mr.  James  Calder,  one  of  the  directors 
of  the  Company,  writes  me  under  recent 
date  :  "  West  of  the  shaft  we  have  driven  a 
tunnel  into  the  hill  40  feet,  and  we  have  a 
a  lot  of  splendid  ore  on  the  dump.  Six  men 
are  working  and  we  shall  continue  right  on. 
It  is  intended  to  put  up  a  smelter  in  the 
spring,  as  we  think  this  is  the  best  way  to 
treat  the  ore.  A  large  body  of  ore  can  be 
taken  out  alcmg  the  open  cuts,  which  will  be 
easily  handled." 

Mr.  Thomas  Heys  of  Toronto  has  reported 
under  date  of  January  13,  1898,  that  he  has 
Assays  of  assayed  samples  of  ore  from  the 
the  Ore.  mine  taken  from  depths  of  24,  28, 
30  and  33  feet  respectively,  with  the  follow- 
ing results  :  At  24  feet,  gold  $3.60,  silver 
a  trace,  and  copper  $36.85,  making  in  all 
$40.45.  At  28  feet,  gold  $2.40,  silver  18 
cents,  and  copper  $79.64,  being  a  total  of 
$82.20.  At  30  feet,  gold  $4.80,  silver  24 
cents,  and  copper  15.92,  a  total  of  $20.96. 
At  33  feet,  gold  $14.46,  silver  $2.27,  and 
copper  $79.64,  aggregating  $96.37.  From 
these  results  the  McGown  mine  might  more 
properly  be  classed  as  a  copper  mine,  the 
average  value  of  the  copper  contents  of  the 
four  assays  being  $53  per  ton 

Bealty  and  Wilcox  Mine. 

Messrs.  Beatty  and  Wilcox  have  opened 
a  mine  on  lot  10  in  the  fifth  concession  of 
The  Be»tty  Cowper.  A  shaft  of  10  by  10  feet 
propSi'^'in  ^^^  b®^i^  Pu*  down  to  a  depth  of 
Cowper.  25  feet.  At  10  feet  a  sample 
of  the  ore  assayed  $9.70  in  gold  and 
70  cents  silver,  and  at  a  depth  of  24  feet  the 
ore  gave    $34    in    gold,    the    vein    being  the 
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entire  width  of  the  shaft.  The  property  is  a 
mile  from  Georgian  bay,  and  is  in  a  direct 
line  six  or  seven  miles  soutlieasterly  of  Pany 
Sound. 

Belmont  Mine. 

The  Belmont  gold   mine,  on   tlie  east  half 
of  lot  20  in  the   first  concession  of  Belmont, 

The  Belniont'l'^^^  ^^^'^'»   ^^^«"  ^y'"^'    ^^^^^    ^^^l"    «*'»"^' 

M">«'  time,   but    recently  it  has    changed 

proprietors.  The  Cardona  Exploration  Ct»m- 
[)any,  Limited,  has  taken  it  over  after  one  of 
the  owners  had  examined  it.  The  company 
is  a  private  one,  composed  of  wealtiiy  Englisli 
cai)italists,  and  has  been  operating  mines  in 
England,  Scotland,  Sweden,  Spain  and  Nor- 
way. Mr.  David  Kerr,  who  has  had  cliarge 
of  works  for  the  company  both  in  Spain  and 
Norway,  arrived  August  27  from  the  lattre 
country  to  assume  the  management  of  this 
mine.  At  the  time  of  my  visit  active 
measures  were  taken  to  commence  mining 
work,  as  well  as  for  the  construction  of  a 
lO-stamp  mill.  An  order  was  given  t<)  a 
Peterborough  tirm  for  a  substiuitial  plant  to 
work  the  mine,  and  negotiations  were  g(nng 
on  with  the  same  tirm  for  the  mill.  Mr. 
Kerr  informed  me  that  work  would  begin 
at  the  mine  almost  immediately  and  lie 
hoped  to  have  the  mill  in  running  condi- 
tion within  a  few  months. 

Bannockburn   Mine. 

About  a  year  previous  to  my   visit  (ciep- 

tember    1)    the  Bannockburn    property   had 

been  transferred  to  a  Toronto  com- 

Tho  Ban-  •      t^         4      Air 

noekhurn  pany  whosc  jiresidcut  is  Dr.  A.  >\  . 
Hammill  of  that  city.  Work  had 
been  done  by  the  former  owners  on  lot  28  in 
the  Mfth  concession  of  Madoc,  at  a  distance 
of  300  yards  from  the  mill,  by  stripi)ing  the 
vein  and  blasting  it  open  for  TOO  feet,  and 
sinking  four  shafts  at  diflerent  points  to  the 
resj)ective  depths  of  26,  30,  45  an<l  30  feet. 
In  the  deepest  shaft,  at  32  feet  from  the  sur- 
face, a  drift  had  been  run  in  17  feet.  New 
Work  has  been  done  by  the  present  owners 
by  sinking  this  shaft  75  feet,  and  extending 
and  stoping  in  the  drift,  as  well  as  by 
erecting  a  shaft  house  and  installing  a  hoist 
plant  of  25  h.  p.  Underhand  stoping  has 
been   done   alone    the    cut    in   a   number  of 


places,  and  a  considerable  ((uantity  of  (»re 
taken  out.  Work  had  been  suspended  a 
short  time  before  my  visit,  and  the  shafta 
were  partly  tilled  with  water.  New  work 
has  been  d<me  on  the  lot  by  sinking  a  shaft 
known  as  the  Hungerford,  500  yards  west  cf 
the  mill,  to  a  depth  of  .'Wfeot,  showinga  vein 
of  gold  bearing  (piartz  10  feet  in  widtli. 

The    company  has    taken    options  on  lots 

in  the  county  of  Hastings  covering  over  4,000 

acres,   and  on  several  of   these  a 

Other  explor- 
ation work     considerable    amount    of    develop- 
undertitken. 

ment  has  been  done.  I  visited 
what  is  known  as  the  St.  Joe  mine  <m  lot  25 
in  the  fifth  concession  of  Madoc,  two  miles 
s<»uth  of  tlie  mill,  where  three  men  are  em- 
ployed. The  main  vein  of  this  mine  strikes 
nearly  due  east  and  west.  At  about  1,000 
feet  from  the  Hastings  road,  and  about  40 
feet  from  the  edge  of  ablutl',  a  shaft  has  been 
sunk  to  a  depth  of  30  feet,  an<l  is  all  in  ore. 
When  this  depth  had  been  reached  it  was 
decided  that  the  mine  could  be  more  advan- 
tiigeously  developed  by  simple  (piarrying,  and 
the  men  were  set  at  work  to  remove  the  t>re 
on  the  north  face  of  the  shaft  from  the 
surface  downwards.  From  tliis  shaft  and 
cut  about  300  tons  of  ore  have  been  taken  at 
an  average  cost  of  30  cents  per  tun.  Tliree 
hundredfeet  east  of  the  shaft  another  open  cut 
was  started  lat«  in  August,  whicli  has  been 
driven  southerly  into  the  bluff  for  al)out  12 
feet.  The  intention  is  t<»  continue  this  drift 
until  the  foot  wall  is  reached.  From  surface 
indications  and  measurements  I  figured  that 
the  foot  wall  is  70  feet  di.st<int  from  the  point 
of  entry.  This  is  the  narrowest  part  of  the 
main  vein.  Assays  of  the  ore  made  at  differ- 
ent times  gave  .^14,  822,  $2(1,  SGO.CG,  838, 
S42,  830,  83.10  and  82  per  U.n. 

The    mill    of  the   Bannockburn  mine   had 

been    shut    down    a  day  or    two    before  my 

visit,  and  a   clean-up   of  a  20-ton 

The  Ba.i-        ,  ,  ,  t     •  i 

nwkhurn      lot   of   ore    was    tlieu   benig  made. 
Mill.  .,.  ^,  ,  .      . 

Snice  the    description    given    in    a 

former    report    the    following    rejmirs    and 

additions  have  been  made  to  the  mill  plant  : 

A  new  Blake  crusher,  with    25-tt)n  capacity 

in  ten  hours  ;  new  belting  and  pulleys ;  double 

plated  m(»rtjirs   for  both  batteries,   of  Fraser 

and   Chalmers    make  ;     new    Iwittery    shoes, 

bosses,  dies,  and  tappets  for  both  l>atterie8. 
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and  new  foundations  and  frames  ;  a  Frue 
vanner  with  corrugated  belt,  one  of  the  old 
ones  being  repaired,  with  new  foundations 
f(jr  both  ;  nine  new  plates,  20  by  20  inches  ; 
and  a  Cook  amalgamator.  The  mill  has 
capacity  for  treating  20  tons  of  ore  daily,  and 
is  now  used  chiefly  for  testing  the  ores 
obtained  from  the  several  properties  being 
prospected  by  its  owners.  Instructions  were 
given  to  have  the  unused  shafts  and  open 
pits  fenced  as  a  precaution  against  accident, 
and  the  manager's  attention  was  called  to  the 
requirements  of  the  Mines  Act  respecting 
the  same.  In  a  recent  note  the  manager 
informs  me  that  all  work  at  the  mine  was 
discontinued  soon  after  my  visit  for  want  of 
capital. 

The   Deloro  Mine. 

The  properties  of  the  Canadian  Goldfiields, 
Limited,  consist  of  lot  9  in  the  eighth  con- 
cession of  Marmora,  10  in  the  sixth, 

Properties  of 

the(Jom-        the  west  half  of  10  and  the  north- 

pany. 

east  quarter  of  8  m  the  ninth  ;  in 
all,  525  acres.  The  company  is  composed 
of  London,  Eng.,  capitalists,  and  the  works 
are  in  charge  of  A.  J.  G.  Swinney,  M.E., 
superintendent.  The  properties  were  ac- 
quired early  in  1896,  and  operations  were 
commenced  in  September  of  the  same  year. 
The  former  owners  had  worked  the  mine 
extensively,  and  put  up  a  large  milling  plant 
which  has  been  lying  idle  for  the  last  twelve 
years. 

The  old  workings  consisted  of  a  shaft,  No. 
1,  eight  by   12  feet,   known  as   the   Gatling 

Workings   of  ^^^^^'      ^*  ^^^    ^""^    *^   ^^^^   ^®P^h 

the  Mine  in    of  154  feet  at  an  incline  of   55*^, 

the  Gatling  ' 

shaft  ,  being  a  vertical  depth  of  127  feet. 
No  additional  sinking  in  this  shaft  has  been 
done.  At  70  feet  from  the  surface  on  the 
incline,  a  level  had  been  run  north  i  19  feet, 
and  south  230  feet.  Sixty-six  feet  north  of 
the  Gatling  shaft  another,  known  as  the 
Timber  shaft,  had  been  sunk  to  level  1. 
This  shaft  has  been  continued  down  as  a 
winze,  following  the  vein  79  feet,  and 
connecting  levels  1  and  2.  At  25  feet 
north  of  the  shaft  a  crosscut  has  been 
driven  in  east  38  feet.  The  north  level 
has  been  securely  timbered,  and  stoping  is 
now  being  done.     Level  1  south  of  the  shaft 


has  been  extended  110  feet,  making  the  total 
distance  south  340  feet  where  it  joins  No.  1 
level  in  the  Tuttle  shaft.  At  155  feet  south 
of  the  Gatling  shaft  a  winze  has  been  sunk  03 
feet  to  level  2  on  the  incline  of  the  vein. 
Another  winze  south  of  the  shaft  260  feet  is 
now  being  sunk  and  is  down  15  feet.  The 
entire  south  level  has  been  well  timbered,  and 
stoping  above  and  below  is  now  being  done. 
Level  2  is  55  feet  from  level  1  on  the  same 
incline  as  the  shaft.  North  of  the  shaft  the 
old  works  extended  47  feet,  and  south  of  it  98 
feet.  The  north  drift  has  been  now  extended 
108  feet,  making  a  total  length  of  155  feet. 
At  25  feet  north  of  the  shaft  a  crosscut  is 
being  run  west  and  is  in  90  feet.  Sixty  feet 
of  the  drift  has  been  timbered  and  stoping  is 
carried  on.  To  the  south  the  level  has  been 
extended  181  feet,  making  a  total  of  279  feet, 
and  timbered  for  the  distance  of  160  feet; 
stoping  is  now  being  done  in  it.  The  total 
of  new  work  in  the  Gatling  shaft  is  400  feet  of 
drifting,  160  feet  of  winzes,  128  feet  of  cross- 
cutting,  besides  the  stoping. 

The  No.  2  or  Tuttle  shaft,  nine  by  14  feet, 
had  been  sunk  by  the  former  owners  62  feet 
„r   ,■      ■    at  an  angle  of  64°  west.     At  that 

Workings  in  ° 

the  Tuttle  depth  a  level  had  been  driven  north 
of  the  shaft  87  feet  and  a  small  stope 
made.  Towards  the  south  the  level  was 
driven  85  feet.  The  latter  has  been  extended 
62  feet,  making  the  total  length  147  feet,  and 
back  stoping  is  now  being  carried  on.  At 
100  feet  south  of  the  shaft  a  winze  is  being 
sunk  and  is  10  feet  down.  North  of  the  shaft 
the  level  has  been  extended  57  feet,  connect- 
ing with  level  1  in  the  Gatling  shaft,  and  back 
stoping  is  being  done.  The  total  of  new 
work  in  the  Tuttle  shaft  is  120  feet  of  levels, 
10  feet  of  winz»e,  and  30  feet  of  sinking  on 
the  shaft,  with  stoping  additional. 

The  timbering  in  the  mine  is  substantially 
and  neatly  done,  and  where  required  chutes 
Machinery  are  put  in  for  conveniently  loading 
the  stoped  ore  into  the  tram  cars, 
which  are  run  over  well  laid  iron  tram  tracks 
to  the  shafts  for  hoisting.  Four  steam  drills 
are  used  in  the  mine,  j),nd  four  pumps  are  pro- 
vided to  keep  it  free  from  water,  two  being 
in  constant  use  and  two  are  kept  as  auxilia- 
ries to  be  used  when  required.  Two  Hinea 
safety  boilers  of  50  h.p.    each  supply  steam 


Part  I 


Gold  Mines 


91 


for  a  double  drum  hoisting  engine  of  70  h.p,, 
which  serves  to  hoist  at  both  the  (jiatling  and 
Tattle  shafts.  Th§  skip  loads  are  about 
1,800  lb.,  and  about  75  tons  of  all  grade  ores 
are  raised  daily.  A  winze  hoist  is  also  used  for 
handling  timbers  and  all  other  materials 
used  in  the  mine  through  shaft  A,  which  is 
100  feet  north  of  the  Tuttle  shaft.  This  shaft 
also  supplies  good  ventihition  in  the  mine. 
The  poppet-heads,  one  over  each  hoisting 
shaft,  are  provided  with  f)re  bins,  each  having 
chutes  for  handling  tine  and  coarse  ore.  The 
skips  as  raised  from  the  mine  automatically 
dump  the  ore  on  the  grizzlies,  where  it  is 
sorted.  The  first  class  passes  into  the  bins  and 
is  hauled  to  the  mill  a  distance  of  a  mile  and 
a  ([uarter  ;  the  second  grade  ore  is  reserved 
for  future  use. 

The  buildings  in  addition  to  the  old  mill 
consist  of  two  poppet-heads,  one  over  each 
Buiklings  lit  shaft  ;  a  boiler  and  hoisting  house 
(stone)  30  by  70  feet  ;  machine  and 
blacksmith  shop,  combined  with  change  room 
for  the  workmen,  40  by  40  feet  ;  warehouse, 
20  by  40  feet  ;  oil  house,  12  feet  s(|uare  ; 
powder  magazine,  10  feet  scjuare  ;  a  two-story 
boarding  house  with  sleeping  apartments 
sufficient  to  accommodate  40  men  ;  two 
dwellings  for  miners  and  one  double  dwell- 
ing. At  the  main  office  are  a  two-story  britk 
dwelling  the  lower  part  used  for  offices  and 
the  upper  apartment  as  sleeping  quarters  for 
the  single  men  of  the  staflf ;  one  three-story 
brick  house  occupied  by  the  men  of  the  staflf 
with  families  ;  five  two-story  dwellings  for 
miners,  now  occupied  by  ten  families,  and 
two  barns 

The  mine  manager,  Mr.  Kirkegaarde, 
accompanied  me  throughout  the  mine  and 
Condition  over  all  outside  works,  and  stated 
'"^  that  a  force  of  76  hands  was  em- 
ployed at  the  mine,  42  on  underground  work 
and  34  above  ground.  In  both  shafts  down 
to  level  1  the  part  used  as  ladder  or  man-way 
was  not  properly  cased  off  from  the  part  of 
the  shaft  used  for  hoisting,  and  1  gave  direc- 
tions that  the  same  should  be  done.  The 
manager  stated  that  this  work  was  being  done 
at  nights,  when  it  would  not  interfere  with 
the  hoisting  in  the  day  time,  and  the  whole 
would  be  completed  soon.  I  directed  that 
proper   signals   should    be    placed    near    the 


dumping  floor  of  the  ix)ppot8,  to  give  timely 
warning  to  tiie  workmen  of  the  approach  of 
the  loaded  skips  ;  also  that  all  outside  ijpen 
pits  and  shafts,  of  which  there  were  several 
that  were  dangerous  on  account  of  depth, 
should  be  securely  fenced,  as  required  by  the 
Mines  Act.  Otherwise  I  found  the  mine  in 
all  parts,  where  work  was  being  done,  in  a 
good  and  safe  condition.  Apparently  due 
cjire  was  «jbserved  to  protect  the  workmen 
from  danger  and  accident.  An  excellent  sig- 
nal service  is  adopted  in  the  mine,  and  proper 
notices  for  the  same  are  j)osted  up  in  con- 
spicuous places.  Good  i>rovision  is  also  made 
for  handling  and  storing  a  day's  supply  of 
explosives  in  the  mine,  and  proper  instruc-  / 
tions  are  given  for  g<»ing  in  and  out  of  the 
mine  by  the  ladder-ways,  uliidi  .iir  convi'iii- 
ently  and  safely  arranged. 

The  Deloro  mill  is  situated  a  mile  west  of 
the  mine  and  250  yards  east  of  the  Marmora 
The  new  Station  on  the  Central  Ontario 
ImdltJ*'"  Railway.  The  building  has  three 
treaMngthe  Compartments  under  one  roof.  The 
the  Ore.  upper  or  rock  room  is  14  by  00  feet, 
the  middle  or  mill  room  is  'M  by  120  feet, 
and  the  lowest  or  extraction  room  is  70  by  90 
feet.  The  laboratory  building  is  45  by  60 
feet.  Besides  these  there  are  an  office,  store- 
room and  blacksmith  shop  under  one  ri)(»f,  20 
by  50  feet ;  mill  storeroom,  16  by  20  feet  ;  oil 
house,  14  by  10  feet;  and  two  family  residences. 

A  good  stock  of  ore  is  constantly  kept  in 
the  rockshed  for  suj)plying  the  working  mills, 
in  addition  to  which  there  is  a  large  reserve 
sbicked  on  the  adjacent  ground  for  future 
use.  The  ore  first  passes  through  the  crushers, 
of  which  there  are  three  in  the  mill,  two 
Blake  and  one  of  English  make.  It  is  then 
charged  by  automatic  feeders  into  thepulveriz- 
ing  machines,  of  which  there  are  also  three, 
one  of  German  and  two  of  English  make. 
The  pulverized  material  from  two  of  these 
mills  is  elevated  and  pa.ssed  through  screens, 
and  thence  is  conveyed  into  a  dry  separating 
machine,  from  which  it  escapes  in  two 
streams  into  cars,  the  coarser  portion  of  a 
specific  fineness  going  into  the  leaching  vat«, 
and  the  finer  or  almost  impaljvible  jxtwder 
being  reserved  for  future  tre^itment.  ,  In  the 
third  mill  the  pulverized  material  is  drawn 
from    the    mill    l)y   a   rapidly   revolving   fan 
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through  a  screen  into  an  air-tight  chamber, 
the  coarser  particles  tlierein  falling  to  the 
bottom  and  being  automatically  delivered  into 
cars  for  removal,  while  the  fine  is  delivered 
outside  of  the  building  through  the  fan  and 
is  counted  of  no  commercial  value.  The 
leachable  product  is  placed  in  the  vats  and 
treated  for  the  extraction  of  the  gold  con- 
tained by  the  Bromo-Cyanide  process,  the 
gold  being  dissolved  out  and  afterwards  pre- 
cipitated and  recovered  in  the  ordinary 
manner.  The  vats  for  the  extracting  purposes 
are  eight  in  number,  two  for  the  preparation 
or  strengthening  of  the  liquors,  four  for  leach- 
ing (each  of  them  of  50  tons  capacity),  and 
two  for  the  reception  of  the  liquors  after 
leaching  prior  to  the  precipitation  in  the 
manner  indicated.  There  has  been  accumu- 
lated already  a  large  quantity  of  the  ground 
ore  which  has  been  subjected  to  the  treat- 
ment for  extraction  of  gold,  which  it  is  pro- 
posed later  to  treat  for  recovery  of  the  arsenic, 
itself  a  valuable  by-product. 

In  addition  to  a  small  vertical  engine  of  six 
h.p.  used  in  the  extraction  room  for  working 
the  pumps,  seven  in  number,  there  is  used 
for  the  mill  one  boiler  of  80  h.p.,  an  engine 
of  65  h.  p.,  a  duplex  pump  to  fill  the  storage 
tank,  which  is  of  sufficient  capacity  to  supply 
the  mill  for  all  purposes.  The  water  supply 
is  obtained  from  a  reservoir  excavated  on  the 
adjacent  low  ground,  from  which  a  channel 
has  been  cut  to  Lily  creek  at  a  point  about  150 
yards  distant,  insuring  a  constant  head  of 
water. 

The  primary  object  being  to  reduce  costs, 
every  possible  means  has  been  utilized  to  this 
end.  A  very  small  force  is  sufficient  to  work 
the  breakers  and  pulverizers,  and  but  few 
hands  are  required  to  conduct  the  extraction 
process.  Preparations  are  being  made  to  add 
to  the  mill  building  and  to  increase  the 
capacity  for  treatment  of  the  ores.  The  total 
force  employed  by  the  company  averages  150 
men. 

Operations  have  been  carried  on  by  the 
company  up  to  August  31,  1897,  on  15  lots 
Exploration  i^  the  township  of  Marmora,   five 

of  properties  •      Ji       ,  ■>•  uti  in 

by  the  m  the  township  of  Lake,  and  four 

Company.  -^  Elzevir.  The  Government  dia- 
mond drill  was  being  operated  on  lot  8  in 
the  seventh  concession  of  Marmora  in  August. 


One  ))ore  was  put  down  300  feet  at  an  angle 
of  45"",  and  another  half  a  mile  distant  was 
down  150  feet,  the  formation  as  shown  by  the 
cores  being  hornblende  schist  and  crystalline 
limestone. 

Craig  Mine. 

The  Craig  property  comprises  the  south 
half  of  lots  4  and  5  in  the  third  concession 
The  Craig  ^^  Tudor,  100  acres.  It  is  owned  by 
Mine.  Messrs.  Peter  Vanleek,  James  Mait- 

land,  David  Robbins  and  the  James  Brown 
Estate  of  Belleville,  each  holding  an  equal 
joint  interest.  Gold  was  discovered  on  the 
property  several  years  ago,  and  the  owners 
opened  the  mine  by  stripping  the  vein  for 
100  feet  and  sinking  two  pits  of  10  feet  each. 
The  ore  was  treated  at  the  Bannockburn 
mill,  yielding  $4  per  ton.  The  mine  re- 
mained idle  for  several  years,  but  late  in 
1896  a  company  of  Toronto  capitalists  took 
an  option  on  it  for  six  months,  when  the 
property  reverted  to  the  original  owners  and 
has  been  lying  idle  ever  since.  During  this 
period  a  shaft  was  sunk  100  feet,  showing 
a  width  of  vein  at  the  bottom  of  eight  feet. 
Several  small  test  lots  of  ore  were  shipped 
for  treatment,  but  the  result  does  not  appear 
to  have  encouraged  further  operations. 

Diamond  Mine. 

The   Diamond   gold  mine  is  a   recent   dis- 
covery, and  is  situated  on  lot  14  in  the  tenth 
concession   of  Madoc,    eight    miles 

The  '^ 

Diamond     northeast  of  Madoc  village.     D.  E. 

Mine.  ° 

K.  Stewart  of  Madoc  had  taken  an 
option  on  the  east  half  of  the  lot,  138  acres, 
and  was  having  work  done  by  three  or  four 
men  at  the  date  of  my  visit.  On  the  north 
side  of  the  lot  an  outcropping  quartz  vein  had 
been  stripped  for  the  distance  of  300  feet ; 
and  near  the  middle  of  the  cutting  a  shaft 
had  been  sunk  12  feet,  showing  a  width  of 
vein  of  five  feet,  carrying  a  stringer  of  a  few 
inches  wide  of  exceptionally  rich  mispickel 
ore.  On  the  wall  numerous  specks  of  free 
gold  were  discovered,  and  a  number  of  tine 
specimens  of  gold  have  be»  n  taken  out.  One 
of  exceeding  richness  was  shown  to  me  ob- 
tained the  previous  week.  Captain  O'Neill, 
who  accompanied  me  to  the  mine,  made  a 
panning    of   the  decomposed    material  down 
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a  few  feet  from  the  surface,  whicli  f^ave  a  ricli 
sli  wing  of  free  gold.  Tlie  cai)tain  liiuiHelf 
has  since  become  fimmcially  interested  in  the 
property  and  the  sliaft  has  been  sunk  20 
feet  with  increased  richness  of  the  ore. 
About  150  yards  south  of  this  sliaft  the  vein 
has  been  opened  to  a  few  feet  in  dejith  for 
30  yards.  Work  was  being  done  at  this 
point  when  I  inspected  the  ])r(>pertv  on 
September  2. 

Nickel  and  Copper 

The    Borne    mine  on  lot  35  in    the    ninth 
concession     of     Foley,     Parry    Sound     dis- 
trict, was  visited  by  me  on  August 

DiBcovery       ,  r»        t       •        i 

of  Nickel,     12.     It    IS  three  and  a  half    miles 

Copper  and    .,.,-,,,  , 

Cohiiitin      from     Parry    t^ound    and    one   and 

Foley.  ,     If  ■^  p  1 

a  half  nules  from  the  station 
of  the  Ottawa,  Arnprior  and  Parry  Sound 
Railway.  The  discovery  was  made  about 
a  year  ago  and  a  two-thirds  interest  in 
the  mineral  rights  was  p'lrchased  by  the 
Valentyne  Mica  Mining  Company  from  Mr. 
Frank  LaFex,  who  retains  a  one- third  in- 
terest in  the  mineral  rights.  Eight  openings 
have  been  made  on  the  property,  each  show- 
ing nickel,  copper  and  cobalt.  The  lode 
runs  east  and  west  with  a  slight  dip  to  the 
south.  The  cap  rock  hos  been  removed  in 
five  places  upon  the  vein  and  three  openings 
liave  been  sunk  of  the  respective  depths  of 
10,  14  and  20  feet.  At  "^he  deepest  of  these 
the  vein  shows  three  feet  at  the  surface  and 
nine  at  the  bottom.  The  vein  also  widens  in 
the  other  two  openings  from  two  feet  at  the 
surface  to  five  feet  at  the  bottom.  The  hill 
rises  about  200  feet  above  the  h'vel  of  the 
bay,  and  on  the  top  a  large  number  of  out- 
croppings  of  ore  appear.  About  8500  has 
been  expended  in  prospecting,  and  90  or  100 
tons  of  ore  taken  out.  Work  will  be  con- 
tinued and  tests  made  of  the  value  of  the 
ore,  of  which  apparently  there  is  a  large  body. 

Beatty  and  Wilcox  Mine. 

Messrs.  Thomas  Wilcox  and  W.  R.  Beatty 

of  Parry  Sound    have   secured  by  lease  the 

mineral  rights  of  the   south    halves 

Beatty  and  '^ 

Wilcox         of   lots   18,    19,  20,    21    »nd    22    in 

properties . 

the  fourth  concession  of  Cowper, 
and  the  south  halves  of  lots  10  and  11 
in    the    fifth    concession.     These  {properties 


are  situated  on  Spider  Lake  bay,  an  arm  of 
Georgian  bay,  which  atiorda  excellent  privi- 
lege f(jr  dockage.  At  the  shore  of  the  bay 
there  is  an  outcropping  of  a  hxle  of  copper 
ore  12  to  15  feet  in  width,  which  shows  in- 
land for  a  long  distance  from  10  to  20  feet  in 
width.  Back  from  the  water  20  feet  a  teat 
pit  has  been  sunk  10  feet,  showing  the  vein 
to  be  heavily  mineralized.  Aljout  two  chains 
nortlieast  of  the  bay  anotlier  cutting  lias 
been  made  four  feet  deep,  where  the  ore  is 
equally  good.  At  a  further  distance  of  throe 
chains  a  third  opening  has  been  made  (»f  five 
feet  in  similar  ore.  Following  the  vein  half 
a  mile  another  cutting  of  four  feet  deep  for 
a  considerable  length  shows  very  rich  ore 

Murray  Mine. 

At  the  date  when  the  Murray  mine  was 
shut  down  there  remained  on  hand  about 
The  Smelt-  ^»0^  tons  of  ore  which  had  been 
'■'"'"**'"«<'  roasted  by  the  Vivian  Comi)any. 
During  the  past  year  this  ore  has  been 
treated  by  Mr. Thomas  Tra\er8  for  Mr.  Joseph 
vVharton  of  New  Jersey.  Mr.  Tnivers  t<»ok 
charge  in  August  last  and  completed  the 
work  in  January  ()f  the  present  year.  The 
old  plant  was  used  by  Mr.  Travers  with  the 
addition  of  two  new  water-jacketed  Piiielters, 
and  the  product  in  matte  has  been  shipped  to 
the  Wharton  refining  works  at  Camden,  N.J. 

Inez  Mine. 

The  works  at  the  Inez  mine,  owned  by  the 
Trill  Mining  Company,  were  shut  down  at 
Trill  Mining  t^^e  date  of  my  visit  (August  6) 
Company,  ^vitli  the  excepuoii  of  the  roasting 
heaps,  but  it  was  staged  that  operations 
would  be  resumed  later  on  in  the  season. 
About  55  hands  had  been  eipployetl  in  the 
former  part  of  the  year  under  the  direction 
of  Mr.  Thomas  Travers,  manager.  The  ele- 
vated tramway  leading  out  to  Worthingt<>n 
station,  4^  miles,  had  i)een  c  •injileted  and  in 
use  conveying  supplies  to  the  mine,  and  the 
mine  product  to  the  station.  It  has  been 
usual  to  make  two  round  trips  over  it  daily, 
a  single  horse  hauling  two  cars  of  two  tons 
each,  making  fctur  tons  each  way  of  a  single 
trip.  Seventeen  cars  of  matt«  averaging  20 
tons  each  have  been  shipped  from  Worthing- 
ton  station  during  the  year. 
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The  lar(£o   inflow   of  water  into  the    mine 

prevented     accurate     muasurenients     being 

made  at  the  time  of  my  visit.     Mr. 

Operations     ^n  i  i*.  r 

at  the  Travers    however    gave    results    of 

work  since  last  inspection.  In  pit 
No.  1  an  extension  of  the  stope  had  been 
made  25  feet  in  length,  10  in  width,  and  a 
raise  of  eight  feet.  This  pit  is  known  as 
level  1.  The  shaft  leading  down  to  level  2, 
67  feet,  has  been  properly  fitted  up,  except- 
ing that  the  ladder-way  w^as  not  cased  off 
from  the  hoisting  part  of  the  shs.ft.  The 
skip  track  leading  from  level  2  to  the  rock 
house  was  in  a  safe  condition.  In  level  2  a 
drift  had  been  run  south  60  feet.  At  the 
entrance  a  pillar  of  six  feet  was  left  for  sup- 
port, and  beyond  it  a  stope  30  by  40  feet 
with  a  raise  of  20  feet  had  been  made  ;  also  a 
winze  extending  up  to  pit  No.  2.  There  is 
an  additional  stope  west  35  feet  and  east  40 
feet,  making  a  total  length  of  stope  of  190 
feet,  with  an  average  width  of  35  feet  and  a 
raise  of  50  feet.  The  lode  runs  east  and 
west  with  a  dip  south  of  60  degrees.  In 
level  2  a  pump  is  placed  near  the  bottom 
and  is  used  once  a  week  to  prevent  the  mine 
from  filling  with  water  during  the  interim  of 
standing  idle.  An  additional  rock  breaker  of 
40  tons  capacity  had  been  put  in  place,  and 
also  another  boiler  with  a  view  of  being 
utilized  in  refining  matte,  but  so  far  they 
have  not  been  in  use.  Instructions  were 
given  to  have  the  large  open  pits  at  the 
recent  place  of  working  and  an  open  pit  near 
the  roadway,  as  well  as  all  other  open  cuts  or 
pits,  securely  fenced  around  to  protect  them 
from  danger. 

During  the  suspension  of  work  on  the  Inez 
mine  Mr.  R.  P.  Travers  will  carry  on  opera- 
other  oper-  tions  for  the  Trill  Mining  Company 
the^cfom-  ^^  several  other  places.  A  jjro- 
pany.  perty  three  miles  west  of  the  Inez, 

on  lot  7  in  the  first  concession  of  Trill,  has 
been  opened  and  a  good  wagon  road  made  up 
to  the  mine.  The  deposit,  which  is  large, 
lies  at  the  base  of  a  cliff  which  rises  about 
150  feet.  Five  hundred  tons  of  good  grade 
ore  has  been  taken  out  and  about  $1,200 
expended  in  the  development.  The  ore  will 
be  hauled  in  the  winter  to  the  company's 
smelter  f«/r  treatment.  Mr.  Travers  has 
taken  an  option  from   W  illiam  McVittie  of 


Whitefish  and  another  party  on  lots  3,  4  and 
5  in  the  first  concession  of  Creighton,  and 
work  has  begun  o^  lot  3,  which  is  eight  niilea 
north  from  Whitefish  station,  C.  P.  R. 
The  day  previous  to  my  visit  he  had  taken 
in  a  12  h.  p.  boiler  with  appendages  for  run- 
ning a  steam  drill.  Ten  n-en  were  sent  out 
to  place  the  machinery  and  put  all  in  running 
order,  when  the  force  would  be  increased. 
About  $1,000  had  been  expended  in  devel- 
oping the  property  by  the  previous  owners. 

Canadian  Copper  Co*s  Mines. 

The  Copper  Cliff  mine  was  inspected  Aug- 
ust 5,  when  about  100  hands  were  employed 
as  miners  and  at  outside  work,  and 
the  Copper  about  160  tons  of  ore  was  mined 
daily.  Work  was  being  done  on 
levels  7,  8,  9,  10  and  11,  all  of  which  were 
examined  and  the  following  measurements 
made  :  New  work  in  level  7  was  made  by  a 
stope  in  the  northwest  part  78  feet  in  length, 
23  in  width  and  a  raise  of  50  feet.  The 
workings  extend  in  length  to  the  boundary 
of  the  ore.  A  large  space  of  good  ground 
remained  to  be  stoped  near  the  floor  of  the 
level.  Two  drills  are  being  worked  in  the 
level.  Since  last  measurements  in  level  8 
stoping  has  been  extended  60  feet  in  length 
with  a  raise  of  32  feet.  The  total  of  stoping 
at  date  is  260  feet  in  length,  59  in  width  and 
60  feet  raise.  Two  drills  were  running  on 
an  understope  at  the  floor,  and  an  opening 
had  been  made  to  level  9  of  20  by  30  feet. 
No  addition  to  the  boundary  of  level  9  has 
been  made  since  last  entry.  All  ore  stoped 
at  date  in  level  8  passes  to  this  level  and  is 
raised  therefrom  to  the  rock  house.  The 
entire  stope  in  level  10  since  last  entry  in  the 
Inspector's  book  is  new  work.  The  stope  is 
200  feet  in  length,  25  in  width  and  50  feet 
raise.  Three  drills  were  running  in  this 
level.  The  shaft  had  been  sunk  an  additional 
38  feet,  making  a  total  of  65  feet  between 
levels  10  and  11  at  the  same  incline,  77^ 
degrees.  The  shaft  was  down  27  feet  below 
the  floor  of  level  11,  and  a  pentice  was  ready 
to  sink  to  level  12.  A  drift  extended  south- 
erly from  the  shaft  in  the  11th  level  92  feet 
to  the  ore  body.  At  the  intersection  a  stope 
in  the  ore  was  made  71  feet  long,  23  wide 
and  a   raise    of  32    feet.     A  winze   between 
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Nickel  and  Copper 
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levels  10  and  11  was  re(|uired  to  <^Mve  veiitila- 
t'um  to  this  part  of  the  mine  and  for  con- 
venience of  working.  Three  drills  were  in 
use  in  this  level.  Captaiii  Davis  writes  of 
nicent  date  :  "  We  have  been  taking  out 
Hoors  at  some  points  since  you  were  here, 
but  have  done  no  drifting  The  shaft  has 
been  sunk  additional  21  feet,  making  a  toUil 
below  the  floor  of  level  11  of  48  feet.  Also 
a  winze  has  been  sunk  45  feet  from  level  11, 
and  a  winze  is  being  sunk  in  the  northwest 
end  of  level  8.  Only  a  small  force  is  being 
worked  on  the  mine." 

A  thorough  system  of  scaling  and  examin- 
ing the  mine  as  to  its  safety  is  adopted.  A 
Records  of  book  is  kept  at  each  mine  and 
Scaling.  entries  are  made  at  the  local  offices 
of  the  scaling  done,  stating  the  names  of  the 
persons  doing  the  work,  time  employed, 
places  in  the  mine  and  condition  of  each 
place  when  scaled,  and  entries  are  recjuired 
to  be  attested  by  the  captain.  This  precau- 
tion is  taken  in  addition  to  the  scaling  done 
by  each  party  of  miners  as  the  work  pro- 
ceeds. On  the  examination  of  the  book  I 
found  the  following  entries  made  of  time 
occupied  :  May,  205  days  ;  June,  10(>  days  ; 
July,  79  days.  This  system  has  been  adopted 
since  the  latter  part  of  1890. 

August  9  was  occupied   in  going  over  the 

outside  works  at  Copper  Cliflf      At  this  date 

three  smelters  were  running,  treat- 

Workatthe  .  ,  „_^  -  ha 

SmeitiiiK  iHg  about  2uO  tons  or  ore  in  24 
*  ^'"'  hours.  The  additional  smelter  had 
been  stiirted  about  the  middle  of  July  and 
would  be  continued  until  the  1st  of  October. 
Tlie  auxiliary  furnace  had  been  permanently 
j)laced  and  could  be  run  at  any  time  without 
delay  in  putting  it  up.  A  new  horizontal 
blower  had  just  arrived  from  Connersville, 
Indiana,  and  as  the  foundations  were  pre- 
pared it  would  be  put  in  place  at  once.  It  is 
of  sufficient  capacity  to  sui)ply  one  and  one- 
half  of  the  furnaces.  The  engine  ctmnected 
with  it  is  16  by  18  inches  and  about  50  li.p. 
The  capacity  of  the  blower  is  67  cubic  feet 
of  air  for  each  revolution,  and  its  speed  is  90 
revolutions  per  minute.  The  cost  laid  down 
was  ^2,600.  A  mill  has  been  introduced  for 
making  briquettes  by  mixing  the  fine  dust 
from  chambers  of  the  furnaces  (which  carry 
about  5^  per  cent,  nickel)  with  8  per  cent,  of 


lime.  By  the  mixture  there  is  lem  v,u>t^ 
than  in  the  treatment  of  the  dust  iilone, 
which  has  been  found  impracticable.  A 
large  (juantity  of  dust  had  accumulated,  but 
as  the  process  was  found  Uh)  slow  and 
expensive  it  was  discontinued.  Changes 
may  be  made  to  bring  it  into  utility.  The 
matte  from  the  furnace  r.mges  from  .*i7  to 
41  }>er  cent,  of  nickel  and  copper,  being  17  of 
the  former  and  23  of  the  latter.  Frequent 
shipments  leave  l)ut  a  small  <juantity  on 
hand  at  the  smelters.  Five  additi(»nal  ore  bins 
had  l»een  placed  in  the  rock  house.  .\b(»ut  400 
workmen  are  employed  by  the  Comj)any  in 
addition  to  the  force  on  the  roast  yard. 

The  roiist  yard  was  in  a  witisfactory  condi- 
ti<m  ;  no  accidents  have  occurred  during  the 

Work  in  the  y^'^^'-     ^^^-    ^^-   L.    McKiiiiion    and 
Ro,i«L  Yard.p^j.^.„gj.g   ^^.^^    ^^^^    contmctors   for 

roasting  the  ore  and  delivering  it  at  the 
smelters.  To  avoid  accidents  the  c«»mpany 
has  included  the  following  provisions  in  the 
contract,  viz  :  All  blasting  oF  the  ore  heaps 
is  required  to  be  done  by  the  contractor  or 
foreman  of  the  yard,  and  signals  ate  required 
to  be  blown  giving  timely  notice  <»f  tiring  the 
blast.  A  sufficient  <|uantity  of  cold  ore  must 
be  kei)t  on  hand  to  supply  the  smelters,  and 
work  in  removing  roast  heaps  must  be  con- 
fined to  three  at  any  one  time,  so  tl  at 
sufficient  time  may  elapse  for  roasting  and 
cooling  the  others.  nie  explosives  are 
re<iuired  to  be  safely  stored  500  yards  dis- 
tant from  the  works.  There  were  from  70 
to  80  hands  employed  by  the  c<mtractors  at 
this  date,  and  alxnit  45,000  tons  of  ore  was 
in  process  of  rojusting.  Thirty-two  heaps 
were  on  the  yard,  varying  from  700  U*  4,000 
tons  each,  and  reipiiring  from  six  weeks  to  six 
months  to  finish  No  roasting  is  done  in 
winter  ;  the  ore  however  is  taken  from  the 
heaps  to  the  smelters  throughout  the  entire 
year.  The  manager  says  in  a  late  communi- 
«\tion  :  "  Under  D.  L.  McKinnon  and  his 
co-partners  the  work  of  the  roast  yard  ha.H 
been  perf»»rmed  in  as«ife,  practical  and  highly 
satisfactory  manntir  to  dat» 

On  the  bluff  a  cpiarter  of  a   ,  hwt  -t 

of  Copper  Clitf,  at  a  jx»int  «i  ^  -<l  a^ 
Opening  up  '^o^cs  mine  in  last  reiK)rt,  consider- 
new  ground,  j^y^jg  amount  of  work  has  been  done. 
One  shaft  has  been  sunk  32  feet,  following 
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a  well  defined  foot  wall  three  sides  being  in 
ore.  This  is  known  as  Mc Arthur  No.  1. 
From  the  workings  about  400  tons  of  ore 
have  been  taken  out.  Three  men  were 
working  in  the  shaft  at  the  date  of  my  visit, 
but  for  most  of  the  season  ten  men  were 
employed.  The  ore  runs  identical  with  the 
Copper  CliflF  in  percentage  and  character,  but 
is  perhaps  more  silicious.  The  work  will 
be  continued  to  determine  the  extent  of  the 
ore  body,  and  if  it  proves  to  be  of  sufficient 
quantity  a  railway  track  will  be  laid  up  to  it 
and  the  ore  taken  to  the  smelters  for  treat- 
ment. A  good  wagon  road  is  built  up  to  the 
workings.  The  captain  states  that  the  shaft 
was  down  50  feet  at  the  close  of  the  year. 
The  manager  writes  on  same  date  :  ' '  We 
have  nearly  finished  the  instalment  of  a 
small  hoisting  plant,  viz.,  a  small  hoisting 
engine  and  boiler  and  a  3-drill  compressor 
and  rock  house,  but  can  do  nothing  more 
until  spring.  At  the  other  point  of  working, 
known  as  Mc  Arthur  No.  2,  only  a  limited 
amount  of  work  has  been  done  since  last 
reported." 

An  accident  occurred  in  the  ninth  level  of 

the  Copper  Cliff  mine  on  August  9,  by  the 

falling  of  a  piece  of  rock   about  a 

Accident  at    „       ^  i         r  •       i  •  i 

Copper  Cliff  f oot  across  and  a  tew  inches  wide, 
"  ^^^'  upon    one    of     the    hands,     Vick 

Mickie,  a  Finlander,  aged  about  twenty 
years.  One  of  his  legs  was  broken  near  the 
ankle  and  the  hip  injured.  He  was  in  the 
act  of  shovelling  ore  into  the  tram-car  when 
injured.  I  had  spent  the  day  in  examining 
the  outside  works  at  the'  mine  and  was  about 
to  leave  when  the  report  of  the  accident  came 
in.  Immediately  I  made  investigations  as  to 
the  cause  of  it,  and  found  that  the  accident 
happened  at  the  south  end  of  the  level,  where 
an  opening  had  been  made  through  the  roof 
to  the  eighth  level  of  about  20  by  30  feet. 
1  had  gone  over  this  place  of  working  but  a 
few  days  previous.  At  the  time  two  drills 
were  working  on  understopes,  and  the  ore 
was  passing  down  through  the  opening  to  the 
floor  of  level  9,  from  which  it  was  hoisted  to 
the  rock  house.  All  was  then  apparently  in 
a  safe  condition.  The  foreman,  Mr.  Harris, 
informed  me  that  this  region  from  which  the 
rock  fell  had  been  scaled  the  night  previous 
to  the  accident  by  four  men,  and   was  con- 


sidered free  from  danger.  The  falling  pie  ce 
of  rock  was  covered  with  dirt,  which  would 
indicate  that  it  had  not  been  newly  broken. 
The  circumstances  were  such  that  blame 
could  not  be  attached  to  the  management. 
The  day  following  I  called  on  the  injured 
man  at  the  hospital,  to  which  he  had  been 
removed,  and  found  him  recovering  from  the 
shock.  The  physician  did  not  regard  his 
injurv  as  serious. 

Captain    Davies  accompanied  me  through 

the  Stobie  mine  July  6,    at  which  date   ^0 

hands  were  employed.     About  180 

Workings  at  . 

the  Stobie    tons  of  ore  were  mined    daily  and 

Mine. 

sent  over  by  cars  to  the  roast  beds 
near  Copper  Cliff  after  being  crushed. 
Additional  work  since  last  entry  had  bei  n 
done  in  level  1,  or  open  pit,  by  a  large  stope 
beginning  near  the  floor  at  the  north  end  and 
extending  69  feet  in  length,  46  feet  in  width, 
with  a  slope  upwards  to  within  20  feet  of.  the 
surface.  From  this  point  an  opening  of  six 
feet  square  has  been  made  to  the  surface  and 
a  ladder  placed  leading  down  to  the  stope. 
This  opening  forms  a  convenient  way  for 
going  in  and  out  of  the  mine  and  affords  free 
ventilation.  The  stope  has  bten  extended 
down  to  level  2,  and  the  stoped  ore  falls  to 
the  floor  of  this  level,  whence  it  is  trammed 
to  the  shaft  and  raised  to  the  rock  house. 
In  the  south  part  of  the  open  pit  an  under- 
stope  has  been  made  to  open  through  to  level 
2,  53  by  54  feet.  In  level  2  north  of  the  shaft 
the  stope  extends  100  feet  in  length,  40  in 
width  and  raised  60  feet.  South  of  the  shaft 
it  is  84  feet  in  length,  45  in  width  and  60 
feet  of  raise,  making  additional  since  last 
entry  of  84  feet  in  length,  nine  in  width  and 
20  in  raise.  The  total  extent  of  stope  in  the 
level  is  184  feet  in  length,  45  in  width  and 
60  raise.  The  shaft  has  been  sunk  65  feet  to 
level  3  at  an  angle  of  65  degrees  west.  A 
winze  has  been  opened  between  the  two 
levels.  A  stope  23  by  66  feet  with  23  feet 
raise  and  an  incline  69  by  25  feet  has  been 
made  in  the  level.  The  captain  informs  luo 
in  a  recent  letter  that  no  additional  drift- 
ing has  been  d<»ne  and  stoping  ]v\d  been 
continued  in  the  places  of  work  at  the  time  of 
my  last  visit  ;  also  that  the  shaft  was  put 
down  20  feet  and  a  winze  is  bein<r  sunk  from 


New  Mill  of  Sultana  Mine.     Showinp  front  view  of  bat- 
teries, amalgam  plates  and  mercury  traps,  p.  47. 


New  Hoister  of  8ultana  Mine,  p.  47. 


Keewatin  Retluction  Works.     Front  view  of  two  of  tiie  t>at- 

t«he.H  showing  gyrating  amalgam  plates,  eU-.     Pasnage 

leading  to  i-rushing  room  in  background,  p.  0'2. 


New  gyrating  vanner  o(  Kecwatin  Keduc-tion  Work*,  p.  61 


Sawbill  shaft  and  blacksmith'^  shop,  p.   US. 


Ore  dump  at  Sawbill  iline,  p.  GJ. 
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Muuth  of  the  shaft,  Sawbill  Mine,  p.  64. 


Gold  mill  at  Sawbill  Mine,  p.  ii^i. 
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No.  3  level.  He  adds,  "  We  expect  to  be 
ready  for  a  large  force  in  the  spring."  Hoist- 
ing ore  was  disc<jntiniied  on  Deceni])cr  24. 

An  addition  had  been  l)uilt  to  the  changing 

house  and  a  new  cable  put  on  the  hoist.     The 

following  is   a  copy  of  instructions 

Records  of         .  ^        ,  .     ■       i        .  i  i 

Scaling  given  to  the  captain  by  the  general 
manager,  regarding  the  work  of 
scaling  in  the  mine  :  "  Each  foreman  in 
charge  of  the  work  of  scaling  will  enter  in 
his  book  provided  for  the  {)urp<tse,  the  day 
and  date  as  well  as  the  location  and  where- 
abouts of  all  scaling  done  in  each  mine  ;  the 
names  of  tlie  men  engaged  in  such  work  will 
also  be  inserted.  You  will  then  check  or  o.  k. 
the  same  before  it  is  entered  in  the  yearly 
book,  a  copy  of  which  will  be  kept  in  each 
mine  office.  The  supply  clerk  will  copy  into 
the  yearly  book  a  complete  record  of  the 
scaling  work  done,  as  well  as  supply  a  co})y 
for  the  general  office  for  inserticm  in  the 
general  book,  which  will  be  kei)t  there  for 
general  reference.  The  sui)ply  clerk  after 
entering  will  carefully  compare  to  see  that 
the  copies  made  are  correct.  Tliis  will  also 
[irovide  against  loss  of  any  copy  by  tire,  etc." 
I  carefully  examined  the  books  of  record  and 
found  that  close  attention  had  been  given  to 
the  instructitms.  The  mine  and  work  outside 
were  apparently  in  a  good  condition.  In- 
structions previously  given  about  fencing  the 
open  pit,  etc.,  had  been  properly  carried 
out. 

No  mining  has  been  done  on  the   Evans 
mine  during  the  past  year,  but  the 
manager  states  that  work    may  be 
resumed  in  the  spring. 


Kvans  Mine. 


Iron  and  Iron  Mining 

Early  in  August    the  Hamilton    blast  fur- 
nace was  visited  and  Mr.  Hobson,  secretary- 
treasurer   of  the  company,  accom- 

Hamilton  .     ,  ,  ,  i  •    i 

Blast  panied  me   over  the    works,  which 

at  that  date  were  in  full  operation, 
treating  125  tons  of  ore  })er  day  and  employ- 
ing 125  hands  for  dav  and  night  shifts.  The 
works  were  running  in  complete  order.  Only 
a  small  proportion  of  the  ore  used  was  from 
the  Canadian  mines,  the  principal  part  being 
obtained  from  mines  on  the  south  shore  of 
lake  Superior. 
7  M. 


Mr.  John  Milne,  president  of  the  Hamil- 
ton Inm  Mining  Company,  informed  me  that 
Haraiiton  the  company  liad  been  formed 
MininK  principally  of  the  parties  connected 
Coinim..y.  ^itli  the  fumace,  and  for  the  pur- 
pose  of  opening  up  iron  mines  in  Ontario. 
Operations  had  been  carried  on  by  ojienini,'  a 
I)roperty  at  Desburats,  a  station  five  miles 
west  of  Bruce  Mines,  on  the  Sault  Ste.  Marie 
branch  of  the  C.P.  II.  One  mile  west  of  »lie 
station  a  test  shaft  has  been  sunk  1(»  feet  and 
10  tons  of  6()  per  cent,  hematite  ore 
taken  out.  Another  mine  three  and  a 
half  miles  west  of  the  station  has  been  open- 
ed, where  a  shaft  has  been  put  down  21  feet; 
at  15  feet  the  ore  ran  60  per  cent,  and  at  the 
bottom  00  per  cent.  At  500  feet  south  of 
the  railway  track  a  shaft  has  been  sunk  30 
feet  in  a  vein  20  feet  wide  of  lean  <»re. 
Another  shaft  has  been  sunk  60  or  70  yards 
north  of  the  track  to  the  dep*:h  of  27  feet  in 
similar  grade  of  ore.  Work  was  begun  in 
February  last  and  continued  to  Ju'y  1  with 
from  15  to  20  men.  About  1,000  tons  of  ore 
has  been  t  iken  cut  and  a  few  tons  of  it  have 
been  brouglit  down  to  the  smelter.  Work  was 
suspended  pending  negotiations  f(tr  a  dia- 
mond drill  to  determine  the  extent  and 
value  of  the  ore  dei)osits.  The  company  has 
obtained  options  on  2,()0O  acres  in  the  local- 
ity, extending  to  the  townships  of  Cothn  and 
Thompson.  A  gang  of  men  has  been  sent 
out  to  a  property  at  Little  Current,  Mana- 
toulin,  where  a  discovery  had  been  made 
and  some  work  previously  done.  Mr.  Milne 
states  that  the  surface  indications  are  excel- 
lant,  and  that  there  is  a  veiy  large  deju-sit  of 
ore.  The  workings  are  only  30  feet  fr(tm  the 
shore,  and  by  use  of  a  derrick  the  ore  can  be 
loaded  from  the  mine  on  to  a  boat. 

About  a  year  ago  Mr.  D.  E.  K.  Stewart 
and  Mr.  Charles  Miller  open«*d  a  hematite 
mine  (worked  on  royalty)  on  lot 
in  Hastings  9  in  the  fourteenth  concession  f>f 
coun  >.  Huntington,  about  a  mile  south- 
west of  Madoc  village.  Three  hundred  tons 
of  ore  were  shipped  to  the  Hamilton  iron 
furnace  which  proved  satisfactory  as  to  pur- 
ity and  quality.  At  the  date  of  my  visit. 
September  3,  this  property  was  being  w(»rkeH 
cm  option  by  Mr.  G.  •  A.  Longnecker  of 
Pennsylvania,     (^ne  shaft  has  been  sunk  25 
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feet  and  sinking  was  being  continued,  A  short 
distance  south  another  shaft  had  been  sunk 
in  the  old  pit  45  feet  and  neatly  cribbed  to 
the  bottom  with  two-inch  hemlock  plank. 
Five  men  were  employed  and  a  quantity  of 
ore  was  on  hand. 

Mica  Mines. 

A    mica    property    four    miles   out    from 

Edgington   station  on  the  Ottawa,  Arnprior 

and  Parry  Sound  Railway,  has  been 

Virginia  "  •  •  i  r.      r 

Mining        opened  ;  the  vein  is  said  to  be  irom 

Company.         ^  .  ,  t  i  i 

four  to  16  feet  wide  and  has  been 
followed  400  yards.  It  is  being  worked  by 
the  Virginia  Mining  Co.  of  Toronto,  who  have 
recently  purchased  the  property  from  Messrs. 
Armstrong  &  Matchett,  the  former  owners. 
Several  men  are  working  on  the  property, 
blasting  and  taking  out  mica  and  construct- 
ing buildings  at  the  mine. 

Mr.    J.   E.    Chown   writes   under  date   of 

October  12  that  he  had  done  during  the  year 

some  mining  of  mica  for  Webster  & 

Canton  i       y,       ■ 

Mine  in  Co.  of  Ottawa,  on  the  Canton  mine 
Burgess.  in  South  Burgess.  A  pit  12  by  20 
feet  and  30  feet  deep  was  sunk  200  feet  south 
of  the  old  pit,  from  which  fifteen  tons  of 
mica  were  taken,  with  a  good  body  yet  re- 
maining. Mining  ceased  owing  to  the  inflow 
of  water,  but  the  company  claims  it  will  be 
worked  again  in  the  spring.  Four  test  pits 
were  sunk  from  six  to  10  feet  in  depth  on 
the  property. 

On    lot    10   in   the   eighth  concession   of 

Loughboro,  Mr.  Chown  sunk  a  pit  to  a  depth 

of  60  feet,  eight  feet  wide  and  30 

WorklDff 

in  Lough-     long,  from   which  eight   tons  were 

boro  town-  ,  ,      ,  ^ , 

ship.  taken,  but  as  the  vein  was  narrow- 

ing and  the  rock  becoming  very  hard,  the 
work  was  discontinued.  A  pit  was  also  sunk 
on  lot  6  in  the  same  concession,  but  with  poor 
results,  only  about  one  ton  of  mica  was  ob- 
tained. Some  work  was  done  on  lot  7  in  the 
tenth  concession,  as  well  as  on  a  property  near 
Buck  lake. 

Actinolite  Mines. 

Early  in  September  a  visit  was  made  to  the 
actinolite  property  of  Mr.  Joseph  James  at 
Properties  ActinoUtc  (formerly  Bridgewater), 
Lnd^Ei^evYr.  which  compriscH  lot  7  in  the  first 
concession    of    Kaladar    and    lot    4    in   the 


seventh  concession  of  Elzevir,  300  acres. 
One  main  opening  has  been  made  in  each 
lot,  and  the  material  is  quarried  by  blasting. 
These  properties  have  been  worked  for  15 
years  past  at  intervals,  and  up  to  date  between 
5,000  and  6,000  tons  have  been  mined  and 
taken  to  the  mill.  The  cost  of  mining  ae 
stated  by  Mr.  James  is  less  than  25  cents  per 
ton.  Teaming,  milling  and  preparing  for 
market  make  the  total  cost  about  $2  per  ton. 
About  400  tons  of  the  product  is  disposed  of 
annually  in  various  markets,  chiefly  in  Mon- 
treal, Winnipeg  and  the  United  States,  the 
duty  to  the  latter  country  being  20  per  cent . 
It  is  usually  sold  at  $9  to  $10  per  ton  in  car 
lots  f.o.b.,  the  Grand  Trunk  Railway  having 
laid  a  branch  track  from  Madoc  to  the  mill. 
The  prepared  actinolite  is  used  exclusively  for 
roofing  and  has  the  appearance  of  mastic 
asphalt  when  laid  but  is  claimed  to  be  superior 
to  it. 

The  old  Warren  Tool  Factory  buildings 
have  been  utilized  for  milling  purposes. 
Milling  the  which  are  situated  on  the  Scoota- 
Rock.  mata    river,    a     tributary    of    the 

Moira,  with  ample  water  power.  Two  Lefiel 
T/ater  wheels  afibrding  100  h  p.  are  in  use, 
which  drive  one  ore  breaker,  one  pulverizer 
of  the  owner's  design  and  a  separator.  The 
finer  part  of  the  material,  which  is  reduced 
to  about  60-mesh,  is  put  into  sacks  of  100-lb. 
for  the  market,  and  the  coarser  part  is 
returned  to  the  pulverizer  to  be  re- treated. 
A  small  proportion  of  waste  mica  is  fed  by 
hand  into  the  pulverizer  when  in  operation, 
as  a  mixture  with  the  actinolite  to  increase 
the  bond.  The  capacity  of  the  mill  is 
3,000  lb.  per  hour.  About  400  tons  of  crude 
material  were  on  hand  ready  for  treat- 
ment. 

On  lots  12  and  13  on  the  first  concession  of 
Kaladar  an  actinolite  property  has  been 
opened  by  Mr.  A.  M.  Chisholm  of  New 
York  city.  Work  was  begun  early  in  the 
year  by  a  few  men  who  opened  up  the 
deposit,  but  was  suspended  early  in  Sej)- 
tember. 

Stone  Quarries. 

The  Gibson  stone  (Quarry  is  situated  six 
miles  south  of  the  town  of  Madoc,  at  Crook- 
ston  station  on  the  Belleville  and  Madoc  line 


Part  I 


Gypsum  Mines 


99 


of  railway,  1^  miles  east  of  Ivanhoe.  The 
property  is  composed  of  14  acres  in  the  town- 
Oibson's  ship  of  Huntington.  This  quarry 
?;rook^8ton  ^^^  been  worked  for  several  years 
station.  g^^  intervals  by  the  former  own- 
ers, Messrs.  Broadigan  and  Co.,  but  has 
recently  become  the  property  of  William 
Gibson,  M.P.,  who  has  been  working  it  since 
April  with  a  consideral)le  force  of  workmen. 
At  the  date  of  my  visit  (September  G)  there 
was  employed  59  stone  cutters,  28  quarry 
men,  20  laborers,  live  derrick  men,  three 
steam-hoist  men,  one  for  boiler  and  locomo- 
tive, six  for  drills,  two  for  horse  powers,  four  for 
carts,  one  tool  carrier,  two  water  carriers, 
one  carpenter,  four  blacksmiths  and  helpers 
and  two  loading  cars,  making  a  total  of  138 
men.  The  machinery  in  use  consisted  of  a 
boiler  and  locomotive,  five  derricks,  three 
steam  hoists,  three  steam  drills,  two  horse 
powers  and  four  carts. 

The  ledge  is  of  large  extent  and  an  area  of 
500  feet  long  and  50  feet  wide  had  been 
worked  over  to  a  depth  in  places  of  20  feet. 
The  (juarry  can  be  worked,  throughout  the 
year.  The  rock  consists  of  gray  limestone, 
some  portions  of  which  are  very  liard.  The 
rock  was  being  shipped  to  various  places  for 
bridges,  culverts  and  other  stone  work. 
Some  of  it  was  sent  out  in  the  rough,  but  a 
considerable  part  was  cut  on  the  ground. 
About  ten  car  loads  were  shipped  daily,  the 
principal  part  going  to  Montreal  for  the  Vic- 
toria bridge,  ilr.  George  W.  Blake  is  the 
general  manager  at  the  quarry. 

About   200   yards    south    of    the    Gibson 

quarry,    and  just  across    tlie  Tweed   public 

road,   a    property    of    28   acres    is 

Crookston  .  i       /-,         i  t-.    • 

Point  Ann    Owned  by  the  Crookston  Foint  Ann 

Company.      r^  m.  •  j       r 

Lo.  Ihe  company  i.s  composed  of 
H.  Quinlan,  S.  H.  Phippen  and  A.  W.  Rob- 
inson, all  formerly  of  Belleville.  Work  had 
been  commenced  by  the  present  company 
only  two  weeks  previous  to  my  visit.  A  force 
of  40  men,  which  was  being  daily  increased, 
was  employed,  13  of  whom  were  stone  dress- 
ers. The  other  men  were  engaged  in  quarry- 
ing and  general  work.  A  railway  side  track 
was  being  laid  into  the  quarry.  Four  car- 
loads of  stone  dressed  and  prepared  according 
to  plans  and  specifications  were  shipped  daily 


to  the  new  Soulanges  canal  at  Cascade  P<»int, 
St.  Lawrence  river.  There  was  in  use  at  the 
quarry  a  steam  power  hoist,  four  horse  i»ower 
hoists,  three  derricks  and  four  carts,  with 
other  necessfiry  appliances  ;  blasting  was  d«»ne 
only  by  one  competent  miner.  Crookston  is 
situated  on  the  railway  line  and  has  a  popu- 
lation of  about  300,  the  men  being  chieHy 
employed  in  the  quarries. 

Qypsum  Mines. 

Work  had  been  suspended  on  the  Paris 
plaster  mine  during  the  summer,  but  w;i« 
The  Paris  resumudabout  the  middle  of  Novcm- 
Muie.  ij^^j.  ^^.jj^jj  .^  f,,j.ee  of  three  men,  and 

at  the  time  of  my  visit  ('December  8)  from 
four  to  five  tons  of  phister  were  taken  out 
daily.  The  drift  liad  l)c'en  well  fitted  up  to 
near  the  place  of  working,  about  3-  0  feet 
from  the  entrance.  During  the  time  the 
mine  had  been  lying  idle  a  large  space  of  the 
roof  at  tlie  former  place  of  W(jrking  luul 
broken  down,  and  the  present  work  consistH 
partly  in  removing  rock  near  the  breast  of  the 
plaster  layer  by  opening  a  space  sufficiently 
wide  for  a  tramway  and  conveyance  for 
working.  I  found  the  roof  to  be  insecurely 
stayed  and  gave  instructions  to  have  several 
additional  timber  suppoi*ts  placed  under  the 
dangerous  part,  and  also  to  cc^nstruct  a  stone 
abutment  near  the  point  where  the  work  was 
being  done  of  not  less  than  10  feet  in  length, 
and  that  as  work  was  pushed  forward  firm 
pillars  should  be  left  or  substantial  rock 
walls  built  up  to  make  the  mine  secure.  The 
general  manager,  Mr.  J.  M.  Wheeler,  has 
informed  me  that  these  instructions  have  been 
carried  out  and  the  mine  made  safe. 

A  force  of  six  t(j  twelve  liands  is  em- 
ployed at  the  mill  and  office.  There  is  an 
increa-sed  demand  for  the  products,  especially 
for  calcined  plaster.  About  12  ton.s  were 
ground  daily  for  land  purposes,  and  the 
demand  has  increased  materially.  Shipments 
of  alabastine  arc  regularly  made  to  Australia, 
where  it  is  favorably  received  for  tinting  the 
walls  and  ceilings  of  houses.  The  chief  market 
however  is  in  Canada. 

A  thousand  tons  of  ore  was  being  shipped  in 
from  the  Excelsior  minenear  Cayuga  for  calcin- 
ing and  alabastine.  The  Paris  ore  being  mixed 
with  slate  is  used  exclusively  as  a  fertilizer. 
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The  Excelsior  mine  was  visited  in  Sep- 
tember and  had  just  been  refitted  for  work. 
The  Excel-  ^^-  John  A.  Nelles,  who  has  charge, 
sior  Mine,  grated  that  mining  of  ore  would  be 
resumed  immediately,  and  2,000  .tons  taken 
out  and  shipped  to  Paris  under  contract.  The 
plaster  is  of  good  quality  and  is  used  chiefly 
for  calcining  and  alabastine.  No  important 
changes  had  been  made  since  last  report,  and 
the    mine    was    in     a     safe    and    workable 


condition      An  area  of  about  one  acre  of  the 
layer    of    plaster    has    been    removed,    and 
it  is  estimated  that  35  acres  are  still  remain 
ing. 

Late  in  the  year  when  I  visited  the  Mar- 
tindale  mine  it  was  lying  idle.  Work  had 
been  suspended  since  early  in  the  spring. 
The  Garland  mine  had  not  been  worked 
during  the  year. 


Michipicoton  Mining  Division 

By   David  G.   Boyd,  Inspector 


I  HAVE   the    honor  herewith    to  present 
to  you   my   first   annual    report   on  the 
newly     created     Michipicoton     Mining 
Division, 

Under  tlie  supervision   of  the  Director  of 

the  Bureau  of  Mines  the  ))arty  left  Tonmto  on 

September  18,  1897,   for  Sault  Ste. 

Toronto  to  ^    . 

Michipi-       Marie,  where  the  steamer  Telegram 

coton.  ,  .     . 

took  us  to  Michipicoton  river,  arriv- 
ing there  on  the  22nd.  There  is  an  Indian  set- 
tlement a  mile  up  the  river,  and  a  deserted 
Hudson's  Bay  Company's  post,  the  main 
building  of  which  we  were  able  t<»  secure  and 
adapt  it  for  the  purposes  of  an  ottice  and 
a  dwelling.  The  office  was  opened  for  the 
transaction  of  business  on  the  23rd  of  Sep- 
tember, and  was  so  C(mtinued  until  tlie  close 
of  navigation  on  the  1st  of  November,  when 
the  Telegram  made  her  last  trip. 

During  this  period  there  were   133  miner's 

licenses    issued,    and  170  notices  of   mining 

claims  registered  and  filed  in    the 

iMue  of  ° 

Mining        local  office  at  Michipicoton.     The 

Licenses. 

total  number  of  licenses  issued  relat- 
ing to  this  new  territory  was  250,  of  which  117 
were  issued  from  the  Bureau  of  Mines  in 
Toronto  before  the  office  was  opened  at 
Michipicoton.  The  total  number  of  mining 
claims  staked  and  recorded  was  225,  of  which 
65  were  registered  at  the  Bureau  of  Mines  in 
Toronto  after  the  office  at  Michipicoton  had 
been  closed.  There  are  70  licensees  who  have 
net  as  yet  filed  any  claims.  With  this  excep- 
tion all  the  other  250  have  filed  claims.  The 
amount  of  money  forwarded  to  the  Treasury 
Department  from  the  office  at  Michipicoton 
was  $1,242,  and  the  amount  received  at  To- 
ronto was  81,779,  making  a  total  of  ^3,021. 
Of  this  amount  $2,500  was  received  for  min- 
ing licenses,  $450  for  additional  mining 
claims  filed  by  licensees  who  had  already 
filed  one  claim  on  their  license,  and  tlie  bal- 
ance of  S71  is  composed  of  fees  for  transfer 
of  claims,  affidavits,  etc. 


The  location  of  the  first  discovery  <tf  golil, 

known     as    Y103,    is    situate    on    the    soutli 

shore  of  lake  Wawa,  and  in  conseciuence  of 

this  the  prospectors  began  exainin- 

ProBpectinK  ing  the   surrounding  country   from 

tilt'  l>iviHi()n        -^  r>  J 

anamkinK  that  point,  with  the  result  that  the 
greater  number  of  claims  staked  are 
situate  south  of  lake  Wawa.  About  26 
claims  are  located  north  of  the  lake,  11  on 
lake  Manitouwick,  eight  on  Dog  lake,  three 
on  Hawk  river,  and  one  is  located  about 
two  miles  east  of  Brule  harbour.  Six  claims 
for  water  lots  have  been  atakeil  in  lake 
Wawa. 

Traces  of  gold  in  this  territory  were  first 
discovered  about  the  middle  of  .June,  1897, 
and  it  was  two  months  later  before  any  consid- 
erable number  of  people  went  in  to  investigate 
the  country.  For  this  reason  there  was  little 
time  or  opportunity  for  doing  work  on  their 
claims.  The  prospectors  came  in  on  one  trip 
of  the  boat,  stayed  long  enough  to  locate  and 
register  a  claim,  and  went  away,  there  being 
no  place  to  procure  provisions  or  tools  to 
work.  On  this  account  there  is  nothing 
worthy  of  being  re})orted  as  to  tlu?  proLcress 
made  in  development. 

During  the  present  winter  a  gang  of  eight 
men  are  develo])ing  two  claims  of  the  Cireat 
_  Northern  Mining  Co.,    namely  the 

Develop-  6  '  ^ 

inent  work    ,1  ubilec  and  Dandv.      Three   men 

in  protfretw. 

are  also  engaged  in  stripping  vt-ins 
and  thoroughly  prospecting  properties  held 
by  the  Gold  Fields  Co.  of  Michipicoton, 
Limited.  These  are  the  only  operations  that 
are  going  on  <luring  this  winter,  so  far  Jts  I 
have  learned. 

Appended  is  a  list  of  the  persons  to  whom 
licenses  have  been  issued  during  the  year, 
together  with  their  place  of  residence  and 
the  number  of  the  mining  claim  (if  any) 
staked  out  by  each  licensee.  Where  not  other- 
wise indicated,  the  licensees  are  residents  of 
Ontario. 
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Name. 


List  of  Licensees  in  1897. 


Res'dence. 


Aitkin,  D.  A Sault  Ste.  Marie,  Mich 

Allan,  R.  J Chapleau 

Allan,  W.  G Perth 

Amey,  C.  I New  Edinburgh    

Andrews,  C Sault  Ste.  Marie,  Mich 317 

Andrewp,  O.  L Bincfhampton,  N.  Y 

Andre,  George  Michipicoton  Peat 

Armstrong,  W.  J Guelph 


Bailey,  0.  W Oscoda,  Mich 

Ball,  H.  G Niagara    

Baluss,  H Wayne,  Mich 

Bannerman,  A Ottawa 

Barnhisel,  J.  G Sault  Ste.  Marie,  Mich . 

Barnum,  H Binghampton,  N.  Y 

Barton,  J    Sault  Ste.  Marie,  Mich , 

Barton,  S    Sault  Ste.  Marie  , 

Belleau,  E Levis,  Que , 

Belleau,  L  N "  

Bennett,  G.  N Melbourne 

Biron,  S  Sault  Ste.  Marie  

Bishop,  T    "  , 

Blackinton,  A.  D DetoUr,  Mich 

Black,  J.  F Montreal,  Que , 

Blakely,  E.  A    Miesanabie 

Blue,  W     Toronto    . . 

Bonewell,  G.  F Chapleau 

Bork,  W.  H    Toledo,  Ohio , 

Bossineau,  J  Sault  Ste.  Marie  

Boyd,  J.  C ««  

Boyd,  W.  S "  

Boyer,  B "  

Brown,  A    *'  

Burt,  T Chapleau 

Bush,  C    Hamilton   .....    , .  ... 


Caley,  C.  W  Sault  Ste.  Marie,  Mich , 

Campbell,  A.  D    Sudbury 

Campbell,  K London,  England , 

Carrick,  F.  J Sudbury 

Carrier,  S.  N Levis,  Que 

Chapin,  F.  B Sudbury 

Chapman,  W.  C   Akron,  Ohio  

Charles,  J.  L Perth    

Charles,  J.  H '*        ,.. 

Chisholm,  G  Sault  Ste.  Marie 

Chittenden,  S Paterson,  N.  J , 


Clarke,  C.  G Sault  Ste.  Marie,  Mich 356 

Clark,  D . .  Palmerston 

Clark,  E.  D    Guelph 

Clark,  H.... St.  Paul,  Minn 

Comerford,  J Municing,  Mich 

Oonly,  L.  H   Sault  Ste.  Marie,  Mich 

Cook,  C     Sault  Ste.  Marie 

Cowen,  F.  M Flushing,  Ohio 

Cracknell,  A.  B Sault  Ste.  Marie,  Mich 


No.  of 
license. 

No.  of  claim. 

86 

*84 

48 

99 

175 

43 

*85,  87 

317 

*121 

347 

114 

370 

73 

114 

201 

310 

13 

414 

127 

301 

40 

66 

363 

95 

413 

130 

434 

188 

410 

104 

103 

60 

314 

*189,  207 

341 

*22 

374 

148 

422 

1()6,  167 

91 

390 

46 

334 

315 

365 

93,  208,  209 

398 

*106 

357 

68 

346 

113 

45 

113 

96 

24 

94 

96 

23 

132 

105 

95 

186 

1 

84 

196 

98 

198 

381 

131 

4196 

154,  *215,  *217,  219,  222 

356 

67 

396 

80 

107 

200 

.   400 

119 

.   405 

143 

57 

*63 

65 

192,  193,  194 

391 

90 

40 

*61 
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Name.                                           Residence.                      license.  ^®-  "'  ^'■'"^• 

Cross,  A.  D    Port  Colborne    8 

Currie,  J.  A   Toronto    6  8,  12.  30 

Cusack,  M    Marquette,  Mich 411  111 

Davidson,  J    Ottawa 79  *45,  '124 

Dentinger,  A Gatesville,  Mich  364  31 

Dion,  J.  J.  T Fall  River,  Mass 321  ♦50 

Dillon,  J Schreiber 14 

Dingnam,  N.  J Palmerston 395  78,79 

Doherty,  R.  J    Toronto 320  ♦138 

Douglas,  S Sault  Ste.  Marie   108  228 

Douglas,  P London,  Eng 361  ♦108,  204,  205,  227 

Dowrie,  R Guelph 331  2.S 

Dreany,  A North  Bay 359  ♦107,  210 

Dreany,  H '•          382  211 


Drew,  T.  F  Paterson,  New  Jersey 420 

Dubray,  A Montreal 87 

Dumond,  S Sault  Ste.  Marie,  Mich 34        19 

Dunn,  J   Sault  Ste.  Marie    408 


♦185,  ♦216,  ^218,  220.  221. 
224,  225 


Eccles,  G.  H Sault  Ste.  Marie,  Mich 311  100,  141 

Edey,  M.  C    Ottawa 75  ^46 

Edey,  R.  W   "      77  83 

Emory,  W.  J.  H  Toronto    70 

Evans,  A Melbourne 82  135 

Falconer,  P Sault  Ste.  Marie   307  ^15 

Fenton,  F.    A Toronto    4  11,48 

Ferguson,  CM North  Bay 04 

Ferguson,  R.  G     Sault  Ste.  Marie.  Mich 37  ^41,  ^69 

Fitzgerald,  T Pine  City,  Minn   304  115 

Flanagan,  J    Sault  Ste.  Marie    329  ^103 

Foster,  A.  15 Sault  Ste.  Marie,  Mich 406  145 

Fournier,  H.  A Misaanabie 32 

Frank,  J.  G    Brantford    17 

Ganley,  James Sault  Ste.  Marie  28  ^206 

Ganley,  Joseph "                 53  156 

Ganley,  T    "                 319  155 

Gardiner,  F Toronto    338  ^123 

Gemmell,  L.  J Perth    85  197 

Oillies,  J Carleton  Place  92  176 

Gillies,  H "             93  177 

Gilmore,  S.  M Toledo,  Ohio 333  54,  199 

Gobbins,  J.  P Missanabie 50 

Goetz,  A Sault  Ste.  Marie,  Mich 55  36 

<Joetz,  Mrs.  A "                       56  So 

Goetz,  Annie  Detour,  Mich  419a  ^184 

Goetz,  G "             3o2  33 

Goetz,  J "             318  34 

Goetz,  P Sault  Ste.  Marie,  Mich 54  32 

Goetz,  A Gatesville,  Mich 387  69 

Goold,  A.  H.  W   Brantford    18 

Gordon,  G.  S Missanabie   51 

Gould,  W.  E    Onondaga,  Mich 372  159 

Graham,  W.  M Sault  Ste.  Marie 308  16 

Grant,  F.  D    Port  Arthur 72 

Gray.S.  H Rockland,  N.Y  431  153 
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Name. 


Residence. 


Halliday,  J Chapleau 

Hamilton,  W.  E Montreal , 

Harvey,  A Chapleau , 

Hobson,  A.  B Flushing,  Ohio 

Hobson,  W.  C   Bartlett,  Ohio 

Hodgson,  W.  F Algonac,  Mich , 

Hogg,  J Guelph 

Holdmg,  R Chapleau 

Hopkins,  H.  J Pleasantville,  Penn 

Horovsky,  E Duquesne,  Penn 

Hotchkiss,  F.  W Sault  Ste.  Marie 

Howland,  C  H Cuyahoga  Falls,  Ohio . . 

Hudson,  A Ottawa , 

Hursley,  C.  F Sault  Ste.  Marie,  Mich , 

Hursley,  Jay "        "  "     . 

Husson,  W Guelph 

Hyman,  J.  W London 


Jelley,  J Webbwood 

Johnson,  T North  Bay 

Johnston,  Jessie  A Chicago    

Johnston,  J.  F , . . .  Chapleau 

Johnston,  J.  H Sault  Ste.  Marie . 

Johnston,  T " 

Jones,  A.  S  Passaic,  New  Jersey 

J  ones,  S.  H Cleveland,  Ohio . 


Kearns,  J.  J     Palmerston 

Kenny,  T Ottawa 

Kimball,  Hattie Sault  Ste.  Marie . . 

Kimball,  W 

Kimball,  W.,  jr 

Kinshor,  A Michipicoton  Post. 

Kiteley,  T Toronto   

Koppel,  L  New  York,  N.Y. . 

Kronk,  J.  F  Akron,  Ohio  


Lauzon,  A Sault  Ste.  Marie 

Lawlor,  J.  H "  

Layle,  D "  Mich.. 

Legard,  J Michipicoton  Post    

Legge,  C Elgin    

Legge,  J Gananoque  

Lemieux,  J.  B Sault  Ste  Marie,  Mich.. . 

Lewis,  A.  E   Milford,  Penn 

Lewis,  E Summit 

Lewis,  G Milford,  Penn 

Lockwood,  J Melbourne 

Lockwood,  W.  M "  

Losie,  T Sault  Ste  Marie,  Mich. , , 

Loucks,  F.  M Oil  City,  Penn 

Lunan,  \V.  A Thornbury 


Many,  E.  E Horton,  N.Y 

Martin,  H.  G Sault  Ste.  Marie 

Matheson,  A Nipigon 

Michael,  G.  L Sault  Ste.  Marie,  Mich 344 

Miles,  D.  P Huntingdon,   Indiana........ 

Miller,  J.  B Sault  Ste.  Marie 


No.  of 
license 

No.  of  c 

74 

120 

26 

392 

91 

350 

76 

302 

39 

339 

25 

• 

378 

99 

313 

2 

30 

77 

9 

69 

407 

*120 

35 

43,  *58 

106 

202,  *203 

340 

21,  25 

412 

*126 

360 

140,  214 

401 

117 

44 

326 

*26 

325 

27 

428 

161 

337 

110 

397 

81 

67 

89 

394 

322 

158 

393 

167 

73 

137 

7 

9 

389 

3 

328 

75 

327 

38 

404 

*122 

305 

109 

409 

129 

345 

128 

316 

*65 

384 

178 

97 

29 

1,  179 

80 

134 

81 

136 

59 

20,  *42 

377 

*105 

15 

421 

152 

342 

*52 

22 

344 

65 

323 

*104 

349 

172,  *181,  *182 
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Residence. 


Moltke,  F Ottawa 

Montague,  J.  W Sault  Ste.  Marie . 

Moran,  C 

Moran,  D " 

Moran,  P " 

Moran,  Mrs.  P " 

Morgan,  J Cleveland,  0  . . . 


Mich. 


NewBome,  J.  E Port  Arthur   

O'Brien,  W Sault  Ste.  Marie, 


Macdonald,  N    Sault  Ste.  Marie 

McCoy,  G    St.  Catharines 

McEwan,  A . .        Bruce  Mines 

McGillivray,  W Ottawa  

McGregor,  D Sault  Ste.  Marie,  Mich 

McHardy,  J.  A Guelph . . . 

McKay,  A.  A Sault  Ste.  Marie 

McKenzie,  A * '  

McKenzie,  A Kincardine 

McKimm,  U.  Et    Pembroke    

McLaren,  A Chapleau 

McLaren,  J Ottawa 

McTavish,  J.  W Sault  Ste.  Marie,  Mich 

McVeigh,  P   ....  Missanabie 


Paris,  T Sudbury  

Parks,  G.  *• St.  Catharines   

Penny,  H.  L Montreal,  Que 

Perrault,  P.  E Quebec,  Que 

Pixley,  O.  C Akron,  Ohio 

Price,  F.  G Sault  Ste.  Marie,  Mich 

Pringle,  W.  R Missanabie 

Pruden,  A Paterson,  N.J 


Quigley,  G.  B Bowling  Green,  Ohio 


Rae,  T.  C Biscotasing — 

Rains,  H.  D Sault  Ste.  Marie,  Mich 

Rayner,  E Ottawa 

Reynolds,  F.  R Patterson,  N.  J 

Reynolds,  C '*  

Richardson,  W Little  Gros  Cap,  L.  Superior 

Richardson,  J *'  " 

Rielly,  J Sudbury 

Rogers,  G.  H Ottawa 

Ross,  S.  P Missanabie    

Roth,   F Cleveland,  Ohio 

Rouleau,  J Sault  Ste.  Marie,  Mich 

Russell,  G.  H Chapleau   


Sayers,  H Sault  Ste.  Marie  

Sayer,  J Garden  River 

Schellin,  T.  J Michipicoton  Post    . . . . 

Schuttpelz,  H Cleveland,  Ohio 

Scott,  A.  M Woodstock  

Scranton,  G.  G' Sault  Ste.  Marie,  Mich 

Seddon,  W.  D Paterson,  N.  J 

Seip,  G Allentown,  Penn 

8m. 


No.  of 
license. 

No.  of 

410 

388 

418 

151 

111 

•190 

353 

71 

356 

70 

430 

164 

71 

116 

385 

101 

90 

174 

424 

147 

7<) 

*44 

36 

*64 

332 

24 

38S 

139,  212,  213 

309 

*51 

380 

•17 

423 

168,  169 

27 

68 

♦86,88 

41 

•56 

33 

20 

89 

173 

119 

373 

74 

376 

72 

38 

♦57 

52 

427 

162 

109 

195 

117 

42 

♦62 

415 

♦150 

335 

28 

426 

KK) 

402 

118 

403 

116 

19 

78 

♦47,^125 

16 

432 

366 

94 

47 

358 

66,1223 

312 

3 

303 

♦82 

369 

146 

101 

39 

60 

336 

37 

31 
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Shirley,  L.  H Montreal,  Que 88 

Simpson,  G.  A Sault  Ste.  Marie,  Mich 379      142,  187 

Sinn,  C.  F Arnprior 118 

Sliney,  J Ironwood,  Mich 13 

Sloat,  F.  J.  J Akron,  Ohio 2 

Smith,  R.  H Sault  Ste.  Marie,  Mich 429      144 

Suett,  W Missanabie   49 

Supe,  O Sault  Ste.  Marie,  Mich 48        18,  *  170 

Taylor,  E.  J Toronto 5        10 

Thomas,  H , Cuyahoga  Falls,  Ohio 10 

Tisdale,  D Simcoe.' 362        92 

Tisdale,  W.  E "      115 

Tolson,  J.  H    Melbourne 83      133 

Tough,  W Sudbury 21 

Trembley,  J Toledo,  Ohio 351        49 

Turner,  Jemima    Sault  Ste.  Marie  330      *29 

Turner,  W "               306      *14 

Turgeon,  A Levis,  Que 102                                    r 

Totten,  J.  W New  York,  N.Y 425      163 

Urquhart,  J Ironwood,  Mich 11 

Urquhart,  J.  H Ironbelt         *'     12 

Ward,  L.  M Pleasantville,  Penn 324        98 

Wardman,  P Saginaw,  Mich 11.0      191 

White,  Mrs.  E.  0 Sault  Ste.  Marie.   112    *183 

White,  F "              343      *53 

White,  J  "              348      171,  *180 

Wight,  J "              433      226 

Wilfing,  F.  J Sault  Ste.  Marie,  Mich 371      102 

Williams,  J.  D Ottawa 417      149 

Willson,  T.  L St.  Catharines  100 

Wisslian,  M Michipicoton  Post 399      112 

Woehler,  H.  C Akron,  Ohio 375        97 

Wylie,  W.  H Sault  Ste.  Marie 435 

Yaunkin,  F , .  Jackson,  Mich    386 

Claims  marked  with  a  star  (^)  are  in  dispute. 
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Fourth  Report  on  the  West  Ontario 

Gold  Region 


By    Dr.    A.    P.    Coleman 


Introduction 

IN  ACCORDANCE  with  the  instructions 
of  Mr.  Archibald  Bhie,  Director  of  the 
Bureau  of  Mines,  the  work  of  examining 
and  re])orting  upon  the  gold  mining  region  of 
Western  Ontario  was  continued  during  tlie 
past  sunnner.  Prof.  Arthur  B.  Willmott  of 
McMaster  University  was  once  more  appointed 
assistant,  and  his  services  have  proved  in- 
creasingly valuable. 

As  the  present  writer  had  been  made  one 
of  the  secretaries  of  the  Geological  Section  of 
the  British  Association  for  the  Advancement 
of  Science,  and  the  meetings  were  held  in 
Toronto  on  August  18  and  following  days,  it 
was  necessary  to  begin  the  season's  work  as 
early  as  possible  in  order  to  finish  before  the 
middle  of  August,  in  time  to  prepare  for  the 
meeting. 

Accordingly  a  start  was  made  from  Toronto 
on  May  31,  accompanying  Mr.  Blue,  who 
had  business  in  the  west.  After  attending 
the  mining  convention  then  in  session  at  Rat 
Portage,  including  visits  to  various  mines  of 
the  region,  work  was  begun  on  the  eat  shore 
of  the  Lake  of  the  Woods.  All  the  mines  (m 
which  any  work  was  being  done  were  exam- 
ined and  a  careful  survey  was  made  of  the 
Grande  Prestpi'ile,  which  had  hitherto  been 
unexplored  geologically.  Here  numerous 
lakes  and  some  small  areas  of  Huronian 
were  mapped.  The  Camp  Bay  and  Shoal 
Lake  districts  were  then  visited,  completing 
the  work  on  the  Lake  of  the  Woods. 

On  July  2  Wabigoon  wa.-.  reached,  and  on 
the  following  days  properties  in  Van  Home 
township  and  on  Upper  Manitou  were  ex- 
amined ;  after  which  we  proceeded  by  canoe 
up  Little  Wabigoon  river  to  Long  lake  and 
1  M — ii. 


then  down  Turtle  river  to  Bad  Vermilion  and 
Shoal  lakes.  After  examining  the  mines  of 
this  region,  we  ascended  the  Seine  to  Sawbill 
lake  and  finally  cauje  out  at  Savanne  on  .July 
22. 

Returning  east  Professor  Willmott  and  I 
parted,  dividing  up  a  number  of  points  of 
interest  on  the  way  tt)  Sudl)ury,  whicli  was 
reached  on  July  28. 

The  rest  of  our  time  was  employed  in  ex- 
amining gold  and  other  mines  in  tliat  district. 
Lake  Wahnapitae  and  other  smaller  lakes  to 
the  east  were  traversed,  and  afterwards  the 
anthraxolite  deposits  and  some  nickel  and 
gold  pro})erties  to  the  west  of  Sudltury  wore 
visited.   On  August  8  we  returned  to  Toronto. 

During  the  western  part  of  our  work  Mr. 
J.  A.  Bow,  recently  appointed  Insjiector  of 
Mines  for  the  west  of  tlie  Province,  accom- 
panied us  ;  and  the  party  visited  every  mine 
on.  which  work  was  being  done. 

My  acknowledgments  are  due  to  the  many 
prospectors,  miners  and  managers  of  mines 
who  rendered  us  valuable  aid  during  the 
summer,  and  always  received  us  witli  gi*eat 
hospitiility.  As  on  previous  occasions,  men- 
tion must  be  made  of  the  admirable  maps 
furnished  by  the  Geological  Survey  of  Canada 
and  of  their  reports,  both  indispensiible  to 
geologists  working  in  the  region. 

In  the  following  report  Professor  Willmott'a 
share  in  the  work  will  be  given  in  his  (»wn 
words  and  signed  '  \\  .' 

Locations  near  Rat  Porta.c:e 

Though  we  arrived  at  Rat  P.  i  tage  on  Juno 
3,  the  mining  convention  with  its  excursiona 
occupied  us  for  the  first  three  days.  On 
June    8  the   Scramble    mine  was  examined, 
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showing  considerable  advance  since  the  pre- 
vious year.  ^  The  most  important  shaft  was 
Scramble  down  60  feet  with  a  dip  of  80°  to 
^^^^-  the  northwest,  and  a  crosscut  of  65 

feet  had  been  made  at  the  50-foot  level.  As 
mentioned  last  year,  the  mine  is  on  a  wide 
fahlband  with  some  quartz.  The  strike  is 
N.  15°E. ,  and  the  width  at  some  points  is  35  feet. 
Near  the  bottom  of  the  shaft  more  or  less 
solid  quartz  comes  in,  sometimes  five  feet 
wide.  That  the  mica  schist  of  the  fahlband 
carries  free  gold  was  proved  by  many  pan- 
nings,  some  of  them  very  good. 

Close  to  the  fahlband  a  bed  of  quartzite  or 
sandstone  four  feet  wide  shows  itself,  very 
like  rock  of  Couchiching  age  near  Fort  Fran- 
ces. The  country  rock  on  the  hills  for  half  a 
mi'e  to  the  northwest  is  agglomerate  with 
large  rounded  pale  green  masses  enclosed  in 
a  darker  base,  sometimes  interrupted  by 
rounded  ridges  of  greenstone  of  the  ordinary 
kind.  We  found  that  the  boundary  of  Huro- 
nian  and  Laurentian  lies  nearly  a  mile  too  far 
to  the  northwest  on  Lawson's  map,  running 
through  the  property  of  the  El  Diver  and 
Black  Sturgeon  mines  to  the  outlet  of  Island 
lake  into  Black  Sturgeon  lake. 

Just  south  of  the  Huronian  boundary  and 

east   of    the    Scramble   mine    is    the    Royal 

Royal  Mine.  1^1^^,  in  gray  granite.     Here  there 

are  stringers  and  masses  of  quartz 

An  ore  in  °        ^  ^ 

gray  granite,  near  a  schistose  band  having  a 
strike  of  n.  65°.  Two  openings  have  been 
made,  one  to  the  depth  of  23  feet,  showing 
quartz  containing  some  free  gold. 

The  Caribou  mine  is  on  a  small  mass  of 
quartz  in  Huronian  agglomerate.  A  tiny 
stamp  mill,  mainly  built  of  wood  in  imitation 
c  "b  u  ^^  larger  mills,  was  put  up  here  by 
^i^*'-  the  man  in  charge  some  time  ago. 

The  stamps  consist  of  a  wooden  rod  shod  with 
an  iron  plate  and  weighted  with  a  stone. 
There  were  three  stamps  with  three  flat 
granite  boulders  as  mortars  in  a  log  trough  as 
mortar  box.  The  mill  was  worked  by  a  hand 
crank,  and  is  said  to  have  produced  a  small 
amount  of  gold. 

At  the  Black  Sturgeon  mine  we  found  a 
nine  by  15-ft.  shaft  sunk  about  30  feet  through 
Black  stur-  ash-gray  boulder  clay  and  a  little 
geon  Mine,    ^^^y  jj^^q  j^\^q  rock.     There  was  only 

^Bur.  Mines  Report,  1896,  p.  108. 
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a  small  amount  of  quartz  on  the  dump,  and 
part  of  it  had  the  look  of  sandstone,  like  the 
band  at  the  Scramble  mine,  of  which  this 
deposit  is  supposed  to  be  a  continuation. 

The  Princess  mine,  north  of  the  El  Diver, 
is  considered  to  be  on  the  same  fahlband. 
The  rock  is  green  hornblende  schist 
with  some  dike-like  bands  of  granite. 
There  was  not  much  pyritous  schist  on  the 
dump,  but  some  rusty,  good-looking  quartz. 
The  shaft  was  24  feet  deep,  the  upper  part 
timbered.  We  were  told  that  the  rock  the  full 
width  of  the  shaft  assayed  from  $6  to  $12.60 
per  ton,  and  that  the  quartz  can  be  traced 
across  the  valley  some  hundreds  of  yards. 
The  pyritous  schist  does  not  seem  as  exten- 
sive here  as  at  the  Scramble,  and  as  it  is  less 
micaceous,  and  a  stretch  of  drift-covered 
country  separates  the  two  mines,  there  may 
be  some  doubt  whether  it  is  really  the  same 
band  of  schist.  At  the  time  of  our  visit  six 
men  were  employed,  Mr.  John  Collins  being 
foreman.  Three  houses  had  been  put  up, 
cooking  and  sleeping  camps  and  office,  and 
about  two  acres  cleared.  The  hilltop  near 
the  shaft  gives  a  splendid  view  of  unburnt 
hilly  country  with  Black  Sturgeon  lake  away 
below. 

The  Elsie  mine  also  is  regarded  as  be- 
ing on  a  part  of  the  same  fahlband.  Here 
we  find  green  schist  charged  with 
pyrites,  but  not  so  micaceous  as  at 
the  Scramble  mine.  The  strike  is  55°  or  60° 
at  the  shaft.  Quartz  with  tourmaline  occurs 
with  the  schist  on  the  dump.  Two  other 
small  openings  show  quartz,  one  part  quartz- 
itic  or  sandstone  like.  Nine  men  were  em- 
ployed here  under  Mr.  L.  Adams  as  foreman, 
the  mine  being  managed  by  Mr.  Ahn. 

The  finding  of  a  band  of  sandstone  or  quartz- 
ite more  or  less  thick  at  all  these  properties  is 
very  suggestive  of  continuity,   but 

A  probably  r     i  i  •         i 

extensive      the  character  of  the  schist  charged 

fahlband: 

With  pyrites  seems  to  vary  from 
location  to  location.  If  they  prove  to  be  all 
on  the  same  fahlband  as  the  Scramble  mine, 
with  ore  of  even  a  low  grade,  wo  shall  have  a 
very  interesting  and  important  addition  to 
the  gold  deposits  of  the  region.  It  is  to  be 
hoped  that  the  Scramble  mine  will  soon  be 
thoroughly  tested,  since  the  ore  it  contains 
may  not  prove  as  free  milling  as  the  other 
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ores  of  Western  Ontario,  and  tlierefore  may 
require  different  treatment.  The  amount  of 
ore  in  tliis  fahlband  is  so  great  as  to  permit 
of  its  being  worked  on  a  very  large  and  hence 
economical  scale. 

Prof.  Willmott  was  instructed  to  go  on 
horselmck  to  determine  the  boundaries  of 
Jiuroiiian  Huronian  and  Laurentian  south - 
tUn  boun*-"' west  of  the  Scramble  mine,  and 
dariea.  reports  as  follows  :  '  On  the  road 
to  the  Scramble  we  had  failed  to  see  the  strip 
of  gneiss  laid  down  on  the  map,  and  had  cer- 
tainly found  a  contact  of  Huronian  and 
Laurentian  rocks  along  a  line  about  one  mile 
south  of  that  shown  on  the  map.  There 
seemed  a  probability  that  the  granite  area 
south  of  Cedar  lake  was  an  enclosed  l>oss, 
and  this  I  found  to  be  the  case.  Travelling 
along  the  railroad  track  I  lirst  reached  the 
granite  about  a  tpiarter  of  a  !nile  past  mile- 
board  137,  and  left  it  at  the  same  distance 
beyond  board  138.  The  country  on  both 
sides  of  the  track  is  a  swampy  plain,  with  a 
few  protruding  hummocks  of  red  granite. 
To  the  south  of  the  track  the  map  seems  to 
be  correct.  To  the  north  1  found  green 
schists  on  the  east  and  north  of  the  swamp 
which  is  marked  as  Cedar  lake.  The  latter, 
if  it  exists,  is  very  much  smaller  than  it  is 
represented  on  the  map.     W.' 

On  Lake  of  the  Woods 

Having  engaged  Thomas  McDonald  as  guide 
and  canoeman  and  Alfred  McCall  as  cook,  we 
set  out  on  June  10  to  visit  the  mines  on 
Lake  of  the  Woods.  Mr.  Bow  accompanied 
US,  so  that  a  third  canoe  was  necessary,  and 
Mr.  Moore  came  with  us  as  a  volunteer. 

Big  Stone  Bay  Region. 

Entering  Big  Stone  bay,  we  stopped  first  at 
Hay  island,  where  the  Hay  Island  Gold  Min- 
Hay  Island  i"g  Company  had  eight  men  at 
Mine.  work  with  John  Kenty  as  manager. 

They  were  sinking  a  shaft  near  the  shore  to 
strike  a  vein  once  reached  by  a  shaft  30  feet 
deep,  now  Hooded  by  the  permanent  raising 
of  the  level  of  the  lake.  Bedded  veins  crop 
out  on  the  hillside  inland,  rather  narrow,  but 
said  to  pan  gold.  The  quartz  from  one  vein 
contains  many  slender  prisms  of  mispickel, 


one  of  the  few  instances  of  arsenical  ore  in 
the  regicm.  Camping  at  the  old  Winnipeg 
Consolidated  mine,  we  vi.sitfd  the  pnjperties 
within  reach.  To  oxpedit<i  matters  we 
divided  our  jmrty.  Professor  Willmott  taking 
one  set  of  mines  and  I  another. 

The  Medicine  Tjodge  ])roperty  is  at 
the  mouth  of  Blindfold  lake,  in  reddish 
,,  ,.  ,         coarse    granite.      A    vein    of  white 

Medicine  "^ 

Ledge loca-   quartz  witli  some   i)yritefi  is  said  to 

tion. 

have  been  traced  1,800  feet  witli  a 

strike  of  n.  10"  w.  Where  work  was  being 
done  it  averaged  about  six  feet  wide,  but  nar- 
rowed to  two  or  three  feet  at  the  bottom  of 
the  shaft,  which  was  38  feet  deej)on  an  incline 
of  about  45'.  The  hanging  wall  was  well 
defined,  but  the  foot  wall  was  somewhat 
broken  up.  William  Kirkley,  who  had  con- 
tracted to  sink  60  feet  on  the  shaft,  had  seven 
men  at  work. 

The  Master  Jack  mine,  some  distance  up 
Blindfold  lake,  we  found  shut  down  and  in 
Master  Jack  c'^^r'^*^  ^^  '^  prospector  who  served 
Mine.  jjg   guide.       The    vein    of  white  or 

reddish  (piartz  runs  n.  20"  e.  through  granite, 
generally  red,  sometimes  greatly  decayed 
along  the  quartz.  The  body  of  (juartz  as 
seen  in  the  upper  part  of  the  shaft  is  wide, 
and  100  yards  to  the  south  the  prospector 
showed  us  that  the  vein  contained  two  or 
three  feet  of  good  looking  (juartz.  The  shaft, 
almost  full  of  water,  was  said  to  be  110  feet 
deep,  with  drifts  amounting  t(»  100  feet. 
There  are  three  log  houses,  a  shaft  house  and 
stables. 

Profes.sor  Willmott  reports  as  follows  on 
the  properties  of  the  D(miinion  Gold  Mining 
Dominion  ^^^*^  Reduction  Com]»any  of  London, 
paiySa-Eng.  :  'From  the  Winnipeg  Con- 
tions.  solidated  I  followed  a  fair  road  for 

a  mile  and  a  half  to  the  Gold  Hill  mine.  Mr. 
A.  Kingsmill,  who  was  in  charge,  informed 
me  that  this  and  other  properties  in  the 
vicinity  are  owned  by  the  Domini<in  Gold 
Mining  and  Reduction  Company  of  London, 
England.  These  properties  comprise  1,20<J 
acres,  and  openings  have  been  made  at  the 
Gold  Hill,  Black  Jack,  Combination,  Golden 
Sli})per,  Bull  Dog  and  <»ther  veins.  At 
present  only  five  men  are  employed  and  these 
are  prospecting  the  property.  There  was  a 
probability  of  the  old  shaft  at  the  Gold  Hill, 
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now  down  125  feet,  being  sunk  deeper.  At 
the  Black  Jack  work  was  carried  on  durinc; 
the  winter.  The  shaft  was  deepened  to  90 
feet  and  a  drift  was  lengthened  un<-il  it  is 
now  150  feet.  The  stamp  mill  at  the  Gold 
Hill  is  at  present  used  only  for  testing.  The 
ore  of  the  Golden  Gate,  an  adjoining  prop- 
erty, is  also  being  tested  here.  The  mill  is 
on  Islet  lake,  not  on  Gold  lake  as  shown  on 
the  geological  map. 

'The  Combination  vein  at  the 'southwest 
angle  of  Islet  lake  was  being  tested  when  I 
visited  the  property.  The  quartz  is  six  to 
12  inches  wide,  with  a  very  quartzose  green 
schist  on  either  side,  making  a  band  two  and 
a  half  to  four  feet  thick.  It  has  been  stripped 
for  100  feet  and  is  said  to  have  been  traced 
for  a  quarter  of  a  mile.  The  quartz  carried 
no  visible  gold  at  the  surface,  but  a  few  feet 
down  it  showed  considerable. 

'A  good  road  leads  west  from  the  Gold  Hill 
to  the  Golden  Gate,  a  distance  of  half  a  mile. 
Golden  Gate  This  property,  consisting  of  193 
^  ^^-  acres,  is  owned  by  Mr.  W.  A.  Lay- 

cock.  Fourteen  veins  have  been  discovered 
and  test  pits  sunk  on  several.  The  main 
shaft  was  being  sunk  vigorously.  At  the 
time  of  my  visit  it  was  60  feet  deep,  and  a 
drift  had  been  run  for  20  feet.  The  vein  runs 
about  45°  in  hornblendic  schist,  which  becomes 
chloritic  towards  the  bottom  of  the  shaft. 
Tests  made  at  the  Gold  Hill  stamp  mill  proved 
satisfactory.  Mr.  Laycock  described  one  of 
his  veins  as  containing  native  silver  and  gold, 
galena,  blende,  pyrolusite  and  several  copper 
sulphides.  Assays  of  this  gives  $4  to  $5, 
mainly  silver.      W.' 

There  is  a  striking  difference  in  appearance 
between  the  relatively  large  and  distinct 
veins  with  rather  glassy  quartz  in  the  granite 
(Laurentian)  on  Big  Stone  bay  and  the  nar- 
row, irregular  bedded  veins  and  quartzitic 
stringers  in  the  adjoining  green  Huronian 
schists. 

Near  Andrew  Bay. 

A  good  road  about  three  miles  long  leads 
northeast  from  the  end  of  Andrew  bay  over 
Jenny  Leigh  fairly  dry  ground  to  the  Jenny 
•\iine.  Leigh  mine  (S140),   near  the  con- 

tact between  Laurentian  and  Huronian,  The 
vein  appears  to  be  traceable  several  hundred 


yards,  nearly  north  and  south,  with  a  width 
of  two  or  two  and  a  half  feet  of  quartz  where 
uncovered.  Two  shafts  have  been  sunk  upon 
it,  both  nearly  full  of  water  at  the  time  of 
my  visit.  The  northern  shaft  is  in  gray 
granite  ;  the  southern  appears  to  be  in  green- 
stone. The  quartz  in  the  first  shaft  narrows 
as  it  goes  down,  but  may  widen  beneath  the 
water.  The  quartz  on  the  dump  looks  well. 
The  mine  is  provided  with  suitable  log  camps, 
made  use  of  by  men  working  on  neighboring 
properties  since  the  Jenny  Leigh  has  shut 
down. 

The  Stella  and  Contact  mines  were  taken 

by  Prof.  Willmott.     '  Three-quarters  of  a  mile 

east  of  the  Jenny  Leigh  is  the  main 

Stella  and        ,      ,         ,      ,        ^  "^  ^ 

Contact       shaft  of  the  Contact  mine.      The 

Mines. 

property  is  owned  by  the  Ontario 
Prospecting,  Mining  and  Developing  Com- 
pany of  Rat  Portage  ;  capital,  $1,000,000  ; 
President,  A.  M.  Robertson,  Keewatin. 
The  company  own  in  this  locality  S87,  113 
acres ;  S86,  40  acres  ;  J0114,  40  acres  ; 
J0115,  25  acres  ;  J0116,  160  acres.  Mr. 
Neil  Campbell,  the  discoverer  of  the  Contact 
and  Stella  veins  on  S87  and  S86  respectively, 
is  managing  the  development.  At  the  time 
10  men  were  employed,  but  the  force  was  to 
be  increased.  The  main  shaft  is  near  the 
shore  of  a  lake,  on  a  considerable  hill.  It 
was  sunk  22  feet.  The  vein  is  much  broken 
and  the  quartz  is  rather  sparingly  distributed 
through  the  schist.  Mr.  Campbell  says  that 
he  has  traced  the  vein  for  one  and  a  half 
miles,  always  near  the  Contact,  sometimes  on 
it.  On  the  east  side  of  the  property  drifting 
is  being  done  on  the  face  of  a  cliff.  A  lens 
of  quartz  12  feet  in  depth  is  here  exposed, 
but  at  the  bottom  of  the  cut  it  disappears. 
The  thickest  part  is  12  or  15  inches.      W.' 

On  the  way  to  Astron  bay  Bath  island  was 
visited,  and  it  was  found  that  the  Bath 
Bath  Island  I^^'"''^<i  Mining  Company  of  Toronto 
Mine.  ^^^  carrying  on  work  upon  it.     A 

new  shaft  was  being  sunk  25  feet  west  of  the 
old  one,  and  had  reached  the  depth  of  48 
feet.  Owing  to  a  blast  having  been  fired  just 
before  my  arrival,  I  was  unable  to  go  down 
the  shaft.  Mr.  A.  C.  Burgess,  assayer  at  the 
camp,  stated  that  the  value  of  the  (juartz  was 
mproving  as  the  shaft  went  down,  averaging; 
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$19  or  $20  per  ton  at  the  bottom  ;  and 
he  showed  me  some  fair  specimens  of  free 
gold  from  it. 

Camp  Bay  Region. 

Beginninpj  at  Astron  bay,  several  days  were 
spent  in  exploring  the  almost  unknown  region 
of  the  Grande  Presqu'ile,  an  account  of  which 
is  given  hereafter.  Leaving  that  peninsula 
at  Turtle  portage,  various  properties  on 
Whitefish  bay  and  northward  of  it  were  visited. 

Between  Turtle  portage  and  Camp  bay,  the 

east  shore  of  Whitefish  bay  was   followed  by 

Prof.    Willmott,    who    found    only 

Propertlea      t^  .  ,  -  t 

near  Camp  Keewatui  FocKs  as  far  as  Last  ponit. 
To  the  north  of  this  as  far  as  Snake 
bay  the  coast  is  mainly  Laurentian,  but  at 
the  bottom  of  nearly  every  bay  Huronian 
schists  are  found.  The  east  and  south  shores 
of  Ataminikie  or  Grassy  l)ay  consist  of  gneiss, 
perhaps  an  enclosed  boss  of  Laurentian.  In 
the  last  edition  of  the  Geological  ma})  of 
Lake  of  the  Woods  the  changes  suggested  by 
myself  last  year  have  been  made,  so  that  the 
contact  is  shifted  west  for  a  mile  or  two  and 
follows  the  shore  as  far  north  as  Ells  penin- 
sula. 

We  found  no  work  going  on  in  the  imme- 
diate vicinity  of  Camp  bay,  and  lost  some 
Mascotte  timo  in  scrambling  over  rough  sur- 
Mme.  veyor's    lines    before    finding    the 

Mascotte  mine  (S7^0^  where  we  found  12  men 
at  work  under  Mr.  C.  P.  Kelpin.  The  vein, 
which  is  in  weathered  greenstone,  has  a  strike 
of  about  120°,  dips  slightly  to  the  north  and 
is  irregular  in  width,  l)eing  about  a  foot  wide 
on  top  of  the  hill  but  widening,  it  is  said,  to 
five  feet  at  the  bottom  of  the  shaft,  35  feet 
de  3p  at  the  time  of  our  visit.  Most  of  the 
quartz  from  the  ore  i)ile  had  been  taken  to 
Rat  Portage.  Some  handsome  gold  speci- 
mens were  shown  us.  The  region  is  very 
hilly,  the  top  of  the  shaft  being  265  feet 
(aneroid)  above  Lake  of  the  Woods,  while 
the  mouth  of  an  adit  run  in  from  the 
foot  of  the  precipitous  hill  is  about  80  feet 
lower.  The  adit  had  reached  a  length  of  85 
feet  without  yet  striking  the  vein,  but  pro- 
bably would  soon  reach  it.  The  camp  con- 
sisted of  three  log  houses  on  the  shore  of  a 
small  lake.  There  was  a  large  amount  of 
Norway  pine  on  the  location. 


The  Trojan  mine,  consisting  of  locations 
WA3  and  4  and  S77,  contains  some  very 
Trojan  large  (juartz  veins.  No.  1  vein, 
Mine.  running    north    and    south,     is    in 

places  12  feet  wide.  The  (juartz  is  white 
but  contains  some  sulphides,  and  the  adjoin- 
ing green  schist  imi)regnaled  with  sulphides 
is  said  to  carry  gold  also.  The  walls  of  this 
vein  are  not  very  distinct,  and  some  parts  of 
it  have  the  quartz  much  mixed  witli  felsite. 
A  parallel  vein  is  about  eight  feet  wide. 
No.  2  vein,  on  which  moat  work  has  been 
done,  also  runs  north  and  soutii,  with  a  dip 
to  the  east  from  the  vertical  of  21  .  There 
is  about  two  feet  of  quartz  in  this  vein, 
which  is  said  to  be  richer  than  the  larger 
one  ;  and  a  shaft  had  been  sunk  54  feet  when 
we  were  there.  Five  men  were  at  work  on 
June  23.  A  hilltop  on  the  property  is  495 
feet  above  Lake  of  the  Woods  (by  aner- 
oid), while  the  creek  on  which  the  camp  is 
placed  is  only  100,  though  only  a  sliort  dis- 
tance away. 

The  bold  precipitous  hills  in  this  neigh- 
borhood come  the  nearest  to  being  niountains 
of  any  we  have  seen  in  the  Lake  of  the  Wonds 
region,  and  the  country  is  by  no  means  an 
easy  one  to  traverse. 

Regina  Bay. 

Proceeding  to  Regina  bay,  Prof.  Will- 
mott examined  D264  at  the  Sioux  Narrows, 
Location  ^  property  owned  by  the  Bertram 
^-^  Engine  Co.  of  Toronto.     '  The  vein, 

which  runs  a  little  nortli  of  west  in  green 
schist  only  a  foot  away  from  a  mass  of  granite, 
is  six  feet  in  width  of  (piartz  mixed  with 
schist,  both  well  charged  with  pyrites.  It  is 
stated  that  assays  of  the  ore  have  yielded 
from  $1.50  to  87.50  per  ton.  The  shaft  was 
down  20  feet,  and  seven  men  were  at  work 
under  W.  F.  Carlson,  while  others  were 
expected  soon. 

'  A  mile  east  of  this  are  two  location.s,  D224 
and  D225,  owned  by  T.  R.  Deacon,  F.  Caron 
and  DeRosier.  On  D224  a  solid  vein  of  (]uartz 
five  to  seven  feet  wide  has  been 
D224  and  partially  uncovered  f<»r  one-eighth 
of  a  mile.  It  runs  130'  within  walls 
of  schist,  and  sometimes  includes  a  little 
schist.  The  quartz  is  white  and  shows  com- 
paratively little  i)yrite.     The  vein  crosses  a 
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point  beyond  a  small  bay  on  D225,  and  is 
said  to  have  been  found  on  an  island  three- 
quarters  of  a  mile  to  the  southeast.     W.' 

Mr.  Bow  and  I  visited  the  Regina  mine, 
which  was  now  under  the  management  of  Mr. 
H.  A.  Priiigle,  formerly  of  West  Australia. 
Regina         "^^^  much  need   be   added  to  last 

'"®'  year's   general   description,   except 

that  a  small  vein,  eight  inches  wide,  to  the 
east  of  the  main  vein  and  parallel  to  it,  had 
been  somewhat  opened  up  and  had  produced 
some  rich  ore.  Nothing  need  be  said  of  the 
mine,  which  will  be  described  in  Mr.  Bow's 
report. 

The  most  interesting  change  since  my  last 

visit  was  the  putting  up  of  a  cyanide  plant, 

the  first  to  be  installed  in  our  west- 

The  new 

Cyanide       em   gold   region.      In   this  it  was 

plant.  _  &      .  & 

intended  to  treat  both  tailings  and 
concentrates.  The  plant  for  the  treatment 
of  tailings  had  a  capacity  of  about  600  tons 
per  month,  the  tailings  being  conveyed  by  a 
centrifugal  pump  from  the  mill  to  the  top  of 
the  building  and  drained.  It  is  then  treated 
in  vats  containing  22  tons,  first  with  a  weak 
cyanide  solution  (0.08  —  0.1  per  cent.)  and 
afterwards  with  a  stronger  one  (0.2)  for  six 
days,  after  which  the  sand  is  washed  and 
discharged  into  the  lake.  About  a  pound  of 
lime  is  added  per  ton  of  tailings  to  correct 
acidity  ;  the  consumption  of  cyanide  is  Ij  lb. 
per  ton,  and  of  zinc  a  quarter  of  a  pound. 
Two  ten-ton  vats  are  used  for  the  concen- 
trates, each  taking  about  five  weeks  to  fill 
from  the  product  of  the  vanners.  The  acidity 
is  corrected  as  before,  and  leaching  with  0.2 
per  cent,  solution  is  kept  up  till  the  vat  is 
required  for  a  new  charge.  Very  little 
cyanide  is  consumed  after  the  first  week,  and 
the  total  consumption  is  about  four  pounds 
per  ton.  So  far  73  per  cent,  of  the  gold  had 
been  extracted,  but  it  wa"*  expected  that  this 
could  be  increased. 

In  December,  1897,  Mr.  Pringle  informed 
me  that  the  main  shaft  was  down  374  feet, 
being  then  the  deepest  of  any  gold  mine  in 
the  Province,  and  that  the  size  of  the  vein 
was  increasing  as  well  as  the  value  of  the  ore 
per  ton. 

The  Passage  Channel. 

On   the   way  up  from   Regina   bay    Prof. 


Willmott  examined  the  island  j  ust  east  of  the 
"  Passage  "  between  Whitefish  and 
the  Passage  Long  bays  and  found  that  it  is  not. 
entirely  Keewatin  schist  as  mapped , 
but  contains  a  boss  of  granite  in  the  centre  of 
the   island  having  the  shape  of  a  Y,   some 
granite  appearing  also  on  the  west  shore  of 
the  Passage.     He  reports  that  several  loca- 
tions have  been  taken  up  on  the  island.      '  To 
the  north  of  the  marshy  inlet  is  D248,  owned 
by  Mr.  Austen  of  the  H.  B.  Company,  Rat 
Portage.     Two  parallel  veins  of  quartz  have, 
been  found    in    the    granite,    bearing    130°,. 
about  the  general  direction  of  the  line  of  con- 
tact.    One  vein  is  12  to  18  inches  wide,  with 
the  parallel  vein  12  inches  wide  at  a  distance 
of  20  feet.     Fifty  feet  to  the  north  the  first 
increases  to  three  feet  of  quartz  with  a  few 
granite  stringers   in  it.      On  the  whole  the 
quartz  is  white  and  shows  little  pyrites.  Along 
the  shore  of  the  location  the  granite  contains 
numerous    narrow    veins    of    quartz.      The 
granite  itself  shows  little    or    no    schistose 
structure.     To  the  southeast  of  this  location, 
on    Long    Point,    the    greenstone    contains 
porphyritic  crystals  of  felspar.     On  the  east 
shore  of  the  Passage  a  location  was  taken  up 
by   General   Wilkinson    for  asbestos.      The 
mineral  occurs  in  narrow  seams  filling  fissures 
in  the  granitic  rock  close  to  its  contact  with 
the  Keewatin  schists.     In  the  latter  are  some 
pockets  of  pipestone.     Neither  mineral  seems 
to  be  present  in  workable  quantity.      W.' 

Bald  Indian  Bay. 

On  June  29  the  Sultana  mine  was  visited 

briefly.    The    new    30-stamp   mill   was   well 

under   way,    matters   being   so  ar- 

Sultana  "^ '  ^  ,  ^ 

Mine.  ranged  that  20  more  stamps  could 

be  readily  added,  making  50  in  all.  The 
mill  was  furnished  by  the  Jenckes  Machine 
Co.  of  Sherbrooke  and  seemed  thoroughly  up 
to  the  times,  several  recent  improvements 
being  introduced.  There  were  six  Frue  van- 
ners provided  with  corrugated  belts  six  feet 
wide.  The  new  shaft  house  was  being 
arranged  to  hoist  with  skips  instead  of  buck- 
ets. The  new  mill  was  expected  to  have  a 
capacity  to  treat  80  tons  per  24  hours. 
The  new  chlorination  plant  had  worked 
well,  extracting  86  per  cent,  of  the  gold 
in    the    concentrates.       It    is   believed    that 
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the  percentage  of  extraction  would  have  been 
higher  if  the  concentrates  had  not  lain  so  long 
in  the  weather.  On  the  whole  things  were 
looking  very  prosperous  at  the  Sultana,  whose 
proprietor  certainly  deserves  his  good  fortune. 
It  may  not  be  amiss  to  add  here  some  in- 
formation regarding  the  underwater  exten- 
sion of  the  Sultana  ore  body  as  obtained  from 
Mr.  Burley  Smith  by  Professor  Willmott. 
'  Mr.  Smith  was  kind  enough  to  show  me  a 
chart  on  which  was  represented  the  results  of 

the  bore  holes  he  had  put  down  off 
drill  expior-  Sultana    island    in    the    winter    of 

1896-7.  He  succeeded  in  piercing 
what  was  held  to  be  the  continuatit)n  of  the 
Sultana  vein  in  three  different  bores.  The 
depth  of  water  was  15  feet,  and  below  that 
lay  two  feet  of  clay.  One  hole  put  down  at 
an  angle  of  55°  reached  the  vein  at  a  depth 
of  56  teet  9  inches.  The  vein  was  here  19 
feet  thick  on  the  angle,  including  a  horse. 
A  second  bore  was  put  down  at  an  angle  of 
70°  and  reached  the  vein  at  a  depth  of  77 
feet,  the  vein  proving  to  be  24  feet  8  inches 
thick  on  this  inclination,  A  vertical  bore 
reached  the  vein  at  a  depth  of  103  feet  6 
inches.  The  vein  was  here  36  feet  thick, 
including  a  horse,  but  this  is  of  course  a 
greater  angular  measurement.  Mr.  Smith 
expected  very  shortly  to  begin  the  placing  of 
a  caisson  preliminary  to  the  sinking  of  a 
shaft.     W.' 

The  Grande  Presqu'ile. 

One  of  the  most  peculiar  features  of  that 
many-armed  body  of  water,  Lake  of  the 
_  Woods,     i5>    the    number    of    long 

Description  .... 

of  the  peninsulas  projecting  into  it,  often 

with  such  narrow  and  low  connect- 
ing links  to  the  mainland  that  a  rise  of  water 
of  only  a  few  feet  would  transform  them  into 
islands.  The  largest  of  these  peninsulas,  or 
presq^i' isles  as  the  early  French  voyageurs 
named  them,  is  naturally  the  Grande  Presqu'- 
ile, 30  miles  in  length  from  northwest  to 
southeast  by  20  in  the  other  direction,  with 
an  area  of  more  than  200  square  miles.  This 
large  body  of  land,  with  its  own  inlets,  lakes 
and  streams,  is  linked  with  the  eastern  shore 
of  Lake  of  the  Woods  at  Turtle  portage 
by  a  strip  of  soil  and  loose  stones  rising  only 


a  few  feet  above  the  water  and  only  a  few 
paces  across.  At  high  water  a  comjiaratively 
shallow  ditch  would  turn  the  Grande  Pres(ju'- 
ile  into  an  island. 

The  shores  and  inlets  of  the  Grande 
Presqu'ile  are  fairly  well  given  on  the 
LawBon'8  geological  map  of  Lake  of  the 
Not«.  Woods,    but   its   interior   is  left   a 

blank,  and  Lawson  notes  on  its  surface :  'Tho 
interior  of  this  peninsuhi  has  not  been  ex- 
j)lored.  So  far  as  access  has  been  had  to  it» 
it  appears  to  be  composed  entirely  of  coarse 
textured  gi-anitoid  gneiss.  As  will  be  ob- 
served, it  is  surrounded  by  hornblendio 
schists  and  altered  traps,  which  for  the  most 
part  dip  ayvay  trom  it,  the  geologiail  struc- 
ture being  that  of  an  immense  anticlinal 
dome. ' 

Under  the  circumstances,  it  seemed  advis- 
able to  put  some  time  upon  tho  exploration 
of  the  Grande  Presqu'ile,  especially  as  pros- 
pectors were  beginning  to  o])erate  on  its 
.shores. 

In  general  we  found  that  Lawson 's  mapping 

of  the  contact  of  Laurentian  and   IIui<»nian 

was   very   correct,  and  his  supposi- 

A  difficult      ,.  i.     i.1.      •    i.      •  •   i-  a 

tract  to  ex-  tion  as  to  the  interior  consisting  of 
^  °'^'  granitoid  gneiss  is  in  the  main  borne 

out  by  our  observations.  In  character  the 
Grande  Prescju'lle  is  very  like  the  neigh- 
boring mainland,  having  many  rocky  ridges 
with  muskegs  and  lakes  between,  forming 
with  their  covering  of  tangled  woods  a 
region  to  be  ex[)lored  only  with  time  and 
trouble.  Even  by  hard  wttrk  one  could 
usually  advance  only  about  a  mile  an  hour 
through  the  woods. 

Maud  Lake  to  French  Portage 

It  wa.s  decided  to  make  a  start  in  tho 
region  of  Astron  bay  on  the  northwest  corner 
of  the  peninsula,  making  excursions  inland 
sufficiently  far  to  be  fairly  sure  of  the  geology  ; 
and  then  to  work  around  the  shores  with 
occ<\sional  trips  inland  until  the  area  'iid  bttu 
circumnavigated. 

Astron  bay  is  a   fjord  running  southward 

for  more  than  three  miles,  with  rocky  shores 

affording  good  exposures.     At    the 

from  ABtron  entrance  to  the  bay  one  finds  the 

*^'  usual  eruptive  contact  of  Laurentian 

and  Huronian,  after  which  only  granite  or 
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gneiss  is  to  be  seen  for  a})out  a  mile  and  a 
half.  From  this  on  a  coarse  grained  black 
hornblendic  rock,  sometimes  diorite-por- 
phyrite,  shows  itself  on  the  west  shore  prac- 
tically to  the  south  end  of  the  bay.  This 
rock  is  penetrated  by  dikes  of  flesh-colored 
granite,  and  is  often  very  like  the  more 
metamorphosed  Huronian  schist  in  contact 
with  the  Laurentian.  It  may  however  be 
only  a  more  basic  variety  of  Laurentian.  A 
walk  three  and  a  half  miles  inland  from  the 
south  end  of  the  bay  disclosed  several  small 
lakes.  The  rocks  observed  were  gray,  fine 
grained  mica  schist,  or  gneiss  and  some  coarse 
grained  diorite.  The  schist  is  exactly  like 
the  rocks  mapped,  as  Couchiching  (lower 
Huronian)  on  Rainy  lake,  and  it  as  well  as 
the  dark  green  rock  is  penetrated  by  dikes  or 
turned  in  places  to  a  breccia.  The  region 
traversed  was  rough,  with  hills  rising  more 
than  a  hundred  feet  above  Lake  of  the 
Woods. 

Returning,  we  went  southeast  to  the  winter 
road,  finding  in  that  direction  only  Laurentian 
-gneiss.  A  long  and  crooked  lake  to  the 
west  of  the  road  c'aused  us  some  inconvenience, 
necessitating  a  long  detour. 

Professor   Willmott  went  southward  from 

Astron  bay  and  reports  as  follows  :    '  From 

the  south  end  of   Astron  bay  I  followed  the 

old  winter  road  across  the  Grande  Presqu'ile. 

The  rocks  on  both  sides  I  found  to 

On  the  Wiu- ,  .  .,,  -  ,., 

ter  Road  be  gray  gneiss,  with  very  few  dikes 
such  as  those  at  the  north  end  of 
Astron  bay.  The  road  follows  the  beds  of 
three  streams.  One,  small  and  very  short, 
flows  north.  The  second,  crossing  the  road 
about  the  middle,  flows  northerly  for  some 
distance  and  then  crossing  the  road  again 
turns  ofi"  to  the  northwest.  The  third  flows 
south  for  about  two  miles.  The  whole  road 
lies  in  a  valley  which  is  a  continuation  of 
Astron  bay.  The  highest  point  on  the  road 
is  about  100  feet  above  Lake  of  the  Woods. 
The  southern  half  of  the  road  is  very  wet,  and 
becomes  impassable  at  the  end  of  three  miles. 
Extensive  hay  meadows  occur  in  this  part. 
By  scrambling  along  the  hills  we  were  able  to 
reach  Sabascosing  bay.  It  took  two  and  a 
half  hours  to  return  the  four  miles  without 
stop  and  with  no  baggage,  so  that  the  route  is 
Useless  as  a  summer  portage.     W.' 


Maud  lake  was  next   examined.     This   is 

much  like  Astron  bay,  except  that  a  fall  of 

about  nine  feet  separates  its  waters 

Maud  lake.    ^^^^^^    ^^^^^    ^^^  j^^^^  ^^^  ^^^  Woods. 

Its  shores  are  entirely  of  Laurentian  after 
passing  the  entrance.  I  travelled  south  for 
fully  two  miles,  but  finding  only  granitoid 
gneiss  turned  back.  The  country  is  very 
rough,  consisting  of  high  hills  with  steep 
walls  having  swampy,  valleys  filled  with  wind- 
falls between. 

Professor  Willmott  went  eastward  and 
then  north  and  reports  thus  :  '  From  the 
southern  extremity  of  Maud  lake  we  travelled 
due  east  for  two  miles  and  a  half  over  well 
burnt  hills  and  fairly  dry  muskegs  to  a  small 
lake  about  three-eighths  of  a  mile  in  diameter. 
The  rock  traversed  was  entirely  gray  gneiss, 
striking  90°  or  thereabouts.  Returning  we  J 
kept  more  to  the  north  until  we  reached  a  ' 
small  lake  supposed  to  be  one  mile  east  of  the 
centre  of  Maud  lake.  After  passing  to  the 
south  of  this  lake  we  turned  north  to  get  a 
nearer  view  of  a  moose  standing  on  the  shore 
of  an  adjoining  lake.  This  lake,  a  little  over 
a  mile  in  length  and  quite  narrow,  runs 
almost  north,  though  with  some  slight  bends.  I 
have  named  it  Mina  lake.  We 
skirted  the  east  shore  and  rounded 
the  northern  end  where  a  small  stream  flows 
out.  Travelling  two  miles  due  west,  we  reached 
the  portage  at  the  foot  of  Maud  lake.  The 
contact  here  of  the  Laurentian  and  Huronian 
is  correctly  laid  down  on  the  map.  Numer- 
ous small  quartz  lenses  were  seen,  but  no 
large  veins.  The  next  day  we  paddled  back 
to  the  mouth  of  the  stream  supposed  to  come 
from  Mina  lake.  It  ends  in  a  swamp  two 
miles  east  of  the  entrance  to  Maud  lake.  It 
is  perhaps  worthy  of  note  that  on  the  previous 
day  Mr.  Bow  noticed  evidences  of  living 
beavers  on  the  headwaters  of  this  stream.  W. ' 
Beaver  inlet,  just  west  of  Astron  bay,  runs 
southward  in  a  fjord-like  way,  roughly 
parallel  to  the  two  previously  men- 
tioned bodies  of  water.  Its  shores 
are  largely  formed  of  the  dark  green  coarsely 
crystalline  rock  found  to  the  west  of  Astron 
bay,  probably  much  metamorphosed  Huronian 
rock  ;  some  portions  however  look  rather 
more  like  a  dark  syenite.  A  largo  creek 
empties  into  the  south  end  of  the  inlet,  per- 


Beaver  inlet- 
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liaps  draining  one  of  the  lakes  previously 
found. 

Passing  out  of  Beaver  inlet  we  coasted 
westward  and  southward  to  the  French  or 
Dry  portage,  where  we  had  agreed 
at  French  that  our  three  canoes  should  meet. 
To  our  surprise  wo  found  no  portage 
at  the  point  indicated  on  the  map,  but  plenty 
of  water  for  canoe  navigation.  The  rocks  to 
this  point  are  all  Huronian,  and  some  quartz 
veins  are  seen  on  the  shore,  evidently  ex- 
amined by  prospectors,  since  strip])ing  had 
been  done  in  some  cases,  and  trees  blazed. 

There  is  a  house  and  stable  at  the  so-called 
portage,  but  we  found  no  inhabitants  except 
a  horse,  which  seemed  glad  to  see  human 
beings.  There  is  here  a  small  stretch  of 
burnt  ground,  the  lirat  observed  on  the  penin- 
sula. 

As  the  cook's  canoe  did  not  arrive  at  the 
rendezvous,  though  sent  on  by  a  short  route, 
Professor  Willmott  and  I  turned  back  and 
camped  for  the  night  on  an  island  about  two 
miles  north  of  the  })ortage,  after  j)addling 
hard  against  a  heavy  sea,  exploring  various 
channels  that  might  have  been  taken  by  mi8- 
take.  We  were  fortunate  enough  to  get  some 
bread  at  a  house  a  short  distance  below  the 
portage,  or  we  should  have  gone  sujtperhiss  to 
bed.  At  dark  we  made  a  bonfire  to  guide 
the  wanderers,  who  turned  up  about  ten 
o'clock.  They  had  lost  their  way  and  got 
mto  an  open  reach  of  the  lake,  where  the 
Swamped  on  ^"oh  sea  had  swamped  them.  Al- 
theiake.  most  the  whole  of  our  supplies  and 
kitchen  equi})ment  were  lost ;  and  Mr.  Moore 
and  the  cook,  Alfred  McCall,  were  in  the 
water  more  than  an  hour  before  the  canoe 
drifted  near  a  small  island  on  which  they 
managed  to  land,  chilled  and  exhausted. 

This  is  the  first  serious  mishap  that  has 
■occurred  to  a  Bureau  of  Mines  party,  but  for- 
tunately resulted  in  no  loss  of  life.  Wo  were 
however  delayed  a  couple  of  days  through 
having  to  send  to  Rat  Portage  for  fresh  sup- 
plies and  outfit. 

On  the  Tug  Channel. 

An  excursion  was  made  inland  from  a  point 
tiear  the  French  portage  by  Professor  Will- 
mott and  myself  to  determine  the  position 
of  the    Laurentian    conbict,   which    was   evi- 


dently incorrect  on  the  geological  maj).  We 
found  it  about  a  mile  inland  instead  of  at 
^     .      ,     the  shore,  a  zone  of  mixed  Huron- 

TraonK  the 

Laurentian    ian  and  Laureutian  extending  for  at 

contact  »'a«t 

of  French      least   a  (luarter  of  a  mile    farther, 

portage. 

dikes  henig  common.  1  here  was  a 
doubt  as  to  whether  the  coarse-gniined 
dioritic  rock  met  with  should  be  classed  as 
Laurentian  or  not.  It  resembles  that  found 
at  the  south  end  of  Astron  l)ay,  and  may  be 
greatly  metamorphosed  Huronian.  Messi-s. 
J.  H.  Stewart  and  A.  W,  Irish  have  taken 
up  a  location  just  west  of  Beaver  inlet,  where 
a  band  of  schist  somewhat  like  that  (»f  the 
Scramble  mine,  but  with  less  sulphides, 
occurs  with  a  width  of  22  feet. 

Continuing  <m  our  course  aroun»l  the  pen- 
insula we  went  south  down   the  tug  channel 
taken   by    steamers    between    Rat 

In  Steam-  i     t»    •  mi  • 

hoat  Chan  Portage  and  Kaniy  river.  This 
channel  seems  to  have  been  carved 
out  of  the  Huronian,  only  remnants  of  the 
green  schists  remaining  on  the  shore.  The 
west  side  is  formed  by  Falcon  island,  a  large 
island  consisting  mainly  of  Laurentian,  but 
with  portions  of  its  border  Huronian.  On 
the  east  shore  near  a  long  ])oint,  turned  to  an 
island  ))y  high  water,  Professor  Willmott 
visited  Mack   20  and  27,  owned  by 

Locations  t*,,-         -^r-     •  ^  t-»        t-k 

Mack  26  the  BullKm  Mining  Co.,  Rat  Port- 
age, where  there  is  a  vein  of  white 
quartz  five  or  six  feet  wide,  striking  100, 
The  vein  has  been  strij)ped  for  about  70  feet, 
but  no  further  development  work  done. 

K  ajagogamog  Lake  Region. 

Turning  east  and  skirting  the  north  shore 
of  McPherson  island,  we  followed  a  narrow 
Sabascosing  channel  into  the  northern  end  of 
^*y-  Sabascosing    bay,     i)assing    Indian 

Reserve  No,  30  and  the  deserted  agency. 
From  the  head  of  the  narrow  marshy  end  of 
the  bay  we  followed  a  small  stream  inland, 
finding  however  only  Laurentian  gneiss  for 
a  mile  from  shore,  when  we  turned  round. 

Learning  from  a  camp  of  Indians  that  there 

was   a    large    lake    some    distance    inland,    I 

engaged   two  young  men  as  guides 

Exploring  ^    ^         rr      •    ,  ■,         , 

Kahjagoga-  and  set  off  With  two  days  provi.sions 

inog  lake.  .  ,  _,,  . 

to  explore  it.  Ihe  portage  trom 
a  point  on  Indian  resen'e  31 A  and  35 A  is 
about  two  and  a  half  miles  long,  much  of  it 
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muskeg  and  very  wet.  Some  of  our  party 
walked  in,  carrying  the  supplies  and  my 
blankets,  the  two  Indians  taking  their  bark 
canoe.  The  Indians  and  I  camped  without 
a  tent  at  the  western  end  of  the  lake,  which 
they  called  Kah-ja-go-ga-mog  (the  "  j  "  soft 
like  "  sh  ").  The  mosquitoes  made  the  night 
camp  almost  unendurable  without  proper 
nettings.  The  lake,  which  runs  east  and 
west,  pioved  to  be  about  nine  miles  long,  but 
narrow  and  crooked,  with  numerous  bays  and 
some  islands.  Laurentian  rocks  appear  on 
all  the  shores  except  at  the  west  end,  where 
a  large  creek  flows  to  the  south  with  a  con- 
siderable fall  over  a  small  patch  of  Huronian. 
When  the  west  end  was  reached  the  Indian, 
who  talked  a  few  words  of  English,  said  "  No 
more  lake,"  and  we  soon  returned.  The 
land  on  the  shores  of  the  lake  is  often  mus- 
keg and  elsewhere  forms  low  hills,  sometimes 
burnt  over. 

A  day  or  two  later  we  paddled  around  the 
southern  shore  of  the  peninsula,  past  Stairway 
Thompson's  poi^t  to  the  Outlet  of  the  creek 
creek.  flowing   from    lake   Kahjagogamog 

and  followed  it  up  to  its  head.  This  stream 
is  called  Thompson's  creek,  and  was  once 
used  to  float  down  logs  from  the  lake  above, 
there  being  a  dam  at  the  foot  of  the  lake  to 
control  the  water.  There  are  three  rapids 
with  a  drop  of  about  nine,  18  and  36  feet 
respectively  as  determined  by  aneroid.  The 
creek  is  very  crooked  and  flows  much  of  the 
way  through  meadows  with  rank  marsh  hay. 
It  is  however  easily  navigated  by  canoe.  A 
rather  large  tributary  come?  in  from  the  west 
about  half  way  down,  but  this  proved  too 
crooked  and  bush-encumbered  for  canoeing. 
There  were  fresh  beaver  marks  along  the  creek. 

On  our  way  round  from  the  reserve  we  met 
F.  W.  Orde  and  P.  B.  Sammons  of  the 
Jubilee  Jubilee  Mining  Company,  who  had 
Mining         fQ^J.  locations  along  the  shore.     One 

Company  s  ="  ^    y^ 

locations,  near  their  shanty  runs  north  and 
south,  pinching  and  widening,  across  the 
strike  of  Huronian  rocks.  Where  somewhat 
opened  up  it  was  about  two  and  a  half  feet 
wide  and  nearly  vertical.  The  quartz  con- 
tains little  pyrites  and  has  rather  a  quartzitic 
look.  On  the  eastern  location,  which  we  did 
not  see,  there  is  a  vein  said  to  be  eight  to  12 
feet  wide,  running  northeast  and  southwest. 


Stairway  Point  to  Turtle  Portage. 

Rounding  Stairway  point  we  found  bands 
or  dikes  of  granitic  rock  in  black  cleavable 
Huronian,  with  a  very  low  dip,  24""  to  the 
southwest. 

Miles  bay  is  a  large  and  confusing  body  of 
water,  having  a  complex  shore  line  and  many 
islands,  all  the  shores  observed  being 
Laurentian.  This  part  of  Lake  of  ■ 
the  Woods  has  evidently  been  mapped  only  tI 
roughly,  since  we  found  that  only  the  leading 
features  of  the  shore  could  be  recognized. 

We  camped  at  an  isthmus  near  the  head 
of  Obabicon  bay,  and  portaging  over  the 
Obabicon  isthmus  paddled  up  the  narrow 
bay  and  lake,  channel  into  the  lake  of  the  same 
name.  We  found  to  our  surprise  that  the 
current  was  flowing  inwards,  probably  be- 
cause of  the  strong  westerly  winds.  Prof. 
Willmott  took  the  southern  shore  and  I  the 
northern.  The  lake  is  a  fine  one,  and  very 
much  more  correctly  mapped  than  Miles  bay. 
We  found  several  small  patches  of  Huronian 
along  the  river  and  islands  toward  the  north- 
ern end  of  the  lake,  and^  an  area  of  horn- 
blende schist  and  hornblende  porphyrite 
about  half  a  mile  in  diameter  on  the  point 
which  projects  from  the  west,  cutting  off"  the 
north  end  of  the  lake.  A  litfe  quartz  appears 
at  one  point,  but  is  probably  not  of  import- 
ance. There  are  wide  stretches  of  marsh  on 
the  northwest  corner  of  the  lake. 

Professor  Willmott  reports  on  the  southern 
part  of  Obabicon  lake  as  follows  :  'Obabicon 
lake  might  almost  be  described  as  a  bay,  for 
in  the  narrow  channel  connecting  it  with 
Lake  of  the  Woods  there  is  hardly  a  current. 
We  crossed  to  the  east  side  of  the  lake  and 
pushed  up  the  marshy  inlet  for  half  a  mile  to 
the  end  of  navigation.  The  rock  all  the  way 
proved  to  be  gray  gneiss.  Returning  we 
coasted  south  for  a  mile  and  a  half,  then 
crossed  to  the  west  shore  and  coasted  to  the 
outlet.  Everywhere  gneiss  was  seen,  and  no 
indication  of  quartz  or  other  economic 
mineral.  Many  brilliant  orange  lilies  were 
seen  dotting  these  rather  barren  shores.     W.' 

On  the  evening  of  June  22  we  reached 
Turtle  portage,  where  there  are  two  ruined 
Turtle  buildings  once  occupied  as  a  fishing 

portage.        station.     As  it  was  Jubilee  day  we 
celebrated  the  event  by  a  fine  bonfire. 
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On  Whiteflsh  Bay. 

Owing  to  loss  of  time  through  the  swamp- 
ing of  one  of  our  canoes  early  in  our  survey 
Kiiickpr-  <^^  ^^^®  Grande  Presi^u'ile,  we  found 
toCrosi"^*^  that  it  would  be  necessary  to  do  the 
inlet.  latter    part    of    the    work    in    less 

detail.  Knickerbocker  inlet,  so  named  for 
its  curious  shape  on  the  map,  penetrated 
farthest  into  the  interior,  so  that  it  was 
decided  to  examine  this  carefully  and  not 
enter  all  the  other  indentations  of  the  shctre. 
While  I  undertook  this  work  Prof.  Willmott 
occupied  himself  with  the  eastern  slu^'e  of 
Whitetish  bay,  into  which  we  had  passed  by 
crossing  Turtle  portage.  The  whole  shore  so 
far  as  seen  was  of  Laurcntian  gneiss,  some- 
times porphyritic,  and  an  excursion  half  ft 
mile  to  the  west  of  the  head  of  canoe  navi- 
gation on  the  inlet  showed  only  the  same 
rock  in  a  region  of  sharp  hills  with  heavy 
windfalls.  We  saw  quartz  at  only  one  place 
on  the  north  shore  of  the  southwestern 
expansion  of  the  inlet,  where  someone  had 
blazed  a  prospect.  Here  there  were  several 
irregular  <juartz  veins  having  a  width  of  about 
a  foot  and  a  half  and  a  strike  of  110°.  The 
quartz  did  not  look  promising.  An  assay 
showed  one  pennyweight  of  gold. 

Along  the  North  Shore. 

The  Laurentian  gneiss  continues  along  the 
shore  almost  to  the  end  of  Cross  inlet,  on 
the  north  side  of  the  peninsula.  Here  dark 
gray  porphyrite  shows  itself.  It  is  very 
schistose,  strikes  east  and  west  and  dips 
steeply  to  the  north. 

Professor  Willmott  reports  as  follows : 
'  The  lower  end  of  Cross  inlet  I  found  to  con- 
sist of  Laurentian  gneiss  as  laid  down  on  the 
map.  In  the  extreme  northwest  ba}'  I  found 
a  band  of  porphyry  about  six  chains  wide 
and  striking  70°.  At  the  end  of  the  bay 
gneiss  was  found  striking  about  east  and 
west.  This  I  crossed  at  right  angles  for  17 
minutes  (=  ^  mile)  to  more  ([uartz  porphyry 
(?)  striking  70\  This  seemed  to  be  the  true 
contact,  and  does  not  ditier  materially  from 
that  laid  down  on  the  map.  At  the  north- 
west angle  of  the  "cross"  a  similar  band  of 
porphyry  is  met,  probably  a  continuation  of 
that  crossing  the  northwest  bay.     W." 


Owing  to  the  high  water  we  ftmnd  that  the 
portage  at  the  head  of  Cn»s8  inlet  was  under 
water,  so  that  canoes  could  be  j)UslR'd  through 
the  reeds  without  ditiiculty. 

In  <»rder  to  test  the  accuracy  of  the  Huron- 

ian  contiict  mapped  on  the  north  side  of  the 

peninsula  we  made  short  excursions 

Contacts         .     ,        -i        r,      «.        ,»tii 

Bouih  of       inland,     Prof.     Willmot    south    of 

Qimrtzand    ^         ^       •   ,        ,  ,     ,  ,  ,       , 

Ueiioon         Quartz  island  ami   1    southwest  of 

JHlundH.  r        T^  -11  Til 

of  lieacon  island.  In  the  latter 
excursion  the  Huronian  was  found  to  extend, 
as  mapped,  about  a  third  of  a  mile  inland 
from  the  small  bay  which  we  had  enteied. 
The  rest  of  the  mile  traversed  was  over  gneiss 
having  the  siime  strike  as  the  Huronian  schist, 
about  east  and  west.  Steep  ridges  crossed 
our  path  in  the  same  direction,  but  much  of 
the  walking  was  good,  being  our  old  Irule. 
Two  small  lakes  were  found  by  the  way. 

Professor  Willmott's  excursion  is  described 
as  follows  :  'From  a  bay  due  sf»uth  of  the 
east  end  of  Quartz  island,  which  lies  soutli  of 
Clitf  island,  I  made  an  excursion  inland  for 
one  mile.  The  Keewatin  schists  I  found  to 
be  one-quarter  of  a  mile  in  breadth,  includ- 
ing in  that  a  zone  penetrated  by  numerous 
dikes  of  granite.  The  gnei.ss  to  the  south  I 
crossed  for  three-quarters  of  a  mile.  It  is 
quite  schistose,  striking  70  to  80  .  In  the 
schist  is  a  little  aggl(»merate.  The  strike  of 
the  schists  is  the  same  as  that  of  the  gneiss. 
No  quartz  veins  were  seen.     W.' 

Hills,  Muskegs  and  Lakes. 

As  this  concludes  our  expl<»ration  of  the 
Grande  Presqu'ile,  the  results  may  be  summed 
Geological  "P  '"  ^  f*^^^"  w<.rds.  The  geology  in 
J^apKi  ^^^  main  has  l)een  correctly  mapped 
Uu-^Pe^in-  ^y  Lawson,  though  a  few  small 
suia.  Huronian    jiatches    occur     in    the 

Laurentian  of  the  interior.  Ihe  most  jirom- 
ising  parts  of  the  peninsula  from  the  economic- 
side  are  the  northwest  and  .southwest  corners, 
where  veins  of  quartz  occur  in  or  near  the 
Huronian.  Numerous  lakes  were  found  in 
the  interior,  one  nine  miles  in  length  ;  and 
probably  several  more  exist,  though  no  space 
wider  than  four  miles  was  left  untouched 
by  us. 

Only  a  little  of  the  surface  has  been  burnt 
over,  but  the  best  of  the  timber  has  been 
removed  for  logs  or  ties.     Along  the  streama 
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there  are  numerous  hay  marshes,  some  of 
which  are  made  use  of  by  Indians  or  others. 
With  the  exception  of  a  few  Indians,  we 
found  only  half  a  dozen  inhabitants  on  the 
shores  of  the  whole  peninsula.  Game  appears 
to  be  plentiful,  our  party  having  seen  a  moose 
and  numerous  tracks  of  caribou,  as  well  as 
fresh  beaver  work  at  two  points.  Rabbits, 
grouse  and  prairie  chicken  (so-called)  are 
plentiful. 

Only  a  very  small  portion  of  the  whole 
area  seems  fitted  for  cultivation,  and  much 
of  that  is  included  in  the  two  Indian  reserves 
on  the  southwestern  shore.  The  rest  of  the 
country  is  a  wilderness  of  rocky  hills,  mus- 
kegs and  lakes. 

Shoal  Lake  Region 

On  June  26  our  work  on  and  near  the 
Grande  Presqu'ile  was  finished,  and  after 
crossing  the  main  channel  of  Lake  of  the 
Woods,  Portage  Bay  and  Deadman  Portage 
we  entered  Shoal  lake  and  steered  for  the 
mines  near  Hell  Diver  bay. 

Mr.  Bow  and  I  walked  across  the  portage 
to  Bag  bay  in  order  to  visit  the  Mikado  mine. 
Mikado        -^.s  Mr.  Bow  reports  on  the  extent 
*°^"  of  the  workings,    number   of  men 

employed,  etc. ,  not  much  need  be  added  to 
my  report  of  last  year.  ^  Since  then  it  had 
been  found  that  the  vein  passed  into  the  trap 
(altered  diabase)  and  became  much  less  re- 
fractory than  it  had  been  near  the  surface  in 
the  granite,  very  little  bismuthinite  occurring 
on  the  lower  levels.  Mr.  Breidenbach,  the 
manager,  considered  the  ore  about  85  per 
cent,  free  milling,  with  only  about  half  of 
one  per  cent,  of  sulphides  in  the  quartz,  as 
compared  with  2j  per  cent,  in  ore  from  the 
open  cut.  The  average  width  of  the  vein 
was  about  4^  feet,  with  somewhat  irregular 
walls,  and  the  value  was  estimated  at  from 
$20  to  $25  per  ton. 

Two  kinds  of  dikes  are  to  be  seen  at  the 
mine,  felsite  and  also  coarse  granite,  a  felsite 
dike  cutting  the  vein  at  the  main  shaft.  A 
second  vein  400  feet  east  of  the  main  vein 
and  parallel  to  it,  running  about  n.  35°  w., 
was  being  opened  up.  It  was  only  about 
three  or  four  inches  wide  at  the  surface,  but 

»Bur.  Mines,  1896,  pp.  105-6-7, 


rich.  It  had  been  sunk  upon  70  feet,  dis- 
closing four  feet  of  vein  matter  between  the 
walls,  assaying,  according  to  Mr.  Breiden- 
bach, on  the  average  an  ounce  per  ton.  This 
vein  is  in  altered  diabase  just  northeast  of  a 
dike  of  granite.  A  felsite  dike  must  occur 
somewhere  below  the  surface,  since  much  of 
this  rock  was  to  be  seen  on  the  dump.  The 
felsite  and  also  the  green  "  protogine  "  granite 
from  this  shaft  are  said  to  be  auriferous  to  a 
slight  degree.  At  the  time  of  our  visit  the 
20-stamp  mill  and  other  buildings  were  well 
under  way  ;  and  since  then  the  mill  has 
been  operated,  apparently  giving  quite  satis- 
factory results.  The  buildings  at  the  Mikado 
have  a  character  of  their  own  quite  different 
from  those  of  other  mining  camps  of  the 
region.     They  look  solid  and  business-like 

No  work  was  going  on  at  the  adjoining 
Cornucopia  mine  on  an  island  in  the  bay, 
Cornucopia  owing  to  diflSculties  among  the 
Mi"e.  owners  ;  since,  it  is  said,   satisfac- 

torily adjusted.  The  property  consists  of 
the  island,  D212  and  water-lots  on  each  side, 
D217  on  the  east,  D216  and  229  on  the  west. 
The  chief  work  done  consists  in  the  stripping 
of  a  number  of  veins  and  the  sinking  of  a 
shaft  110  feet  deep.  The  vein  sunk  upon  is 
2|  or  three  feet  wide,  including  some  country 
rock,  but  very  irregular.  The  ore  is  said  to 
be  rich,  a  mill  run  of  23  or  24  tons  at  the 
Rat  Portage  Reduction  Works  having  yielded 
$60  or  $70  per  ton. 

Professor  Willmott  reported  on  the  Yum 
Yum  :  '  At  the  Yum  Yum  mine  on  Shoal  lake 
Yum  Yum  ^^^®  manager,  Mr.  J.  Burley  Smith, 
Mine.  gave  all  the  information  he  could. 

The  property,  S94,  consists  of  64  acres 
owned  by  the  Yum  Yum  Gold  Mining  Com- 
pany of  Ottawa.  Capital,  $1,000,000;  presi- 
dent, John  Mather;  secretary,  A.  W.  Eraser. 
So  far  Mr.  Smith  has  confined  himself  strictly 
to  exploratory  work.  A  number  of  veins 
have  been  found  and  the  more  promising 
tested  with  a  diamond  drill.  Mr.  Smith  is  a 
firm  believer  in  the  efficiency, of  the  drill  for 
quickly  and  economically  testing  a  property. 
Two  drills  were  at  work  at  the  time  of  my 
visit.  Altogether  1,050  feet  of  boring  had 
been  done  on  this  location  with  a  view  of 
testing  the  continuity  of  the  ore  bodies,  and 
of  determining  the  best  location  for  a  shaft 
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The  majority  of  the  veins  run  northwest  and 
southeast.     No.  3  has  been  traced  for  lialf  a 
mile.     On  the  side  of  a  hill  an  open  cut  has 
been  made  60  feet  long,  25  deep  and  six  to  10 
wide.  The  well-defined  walls  are  of  Keewatin 
rock.     A    thin  section    examined   under  the 
microscope    by    Dr.    Coleman   proved    to  be 
altered    diabase.       A    few    yards    from    the 
entrance  to  the  cut  the  drill  was  at  work. 
A  bore  hole  sunk  at  an   angle   of  42'  struck 
the  quartz  55  feet  below   the  bottom  of  the 
cut.     Another  bore  at  an   angle  of  62°  was 
down  150  feet,  but  had  not  pierced  through 
the  quartz.     The  cores  are  of  course  carefully 
assayed.     No.  5  vein  has  been  traced  nortli- 
west  for  half  a  mile.     It  has  been  uncovered 
at  a  number  of  places  and  has  a  width  vary- 
ing  from    10  feet  downwards.     The    White 
Show  has  been  traced  nortliwest   for  half  a 
mile    and    stripi^ed    much    of    the    way.     It 
occurs  in  a  green  schist   from   which  many 
wide  stringers  come  in,  some  almost  at  right 
angles.     The  G  vein  runs  northeast  and  dips 
to  the  southwest.     Three  bores  have  been 
made  here.     The   Joe  vein    runs  northwest 
for  one-quarter  of   a   mile.     Two  pits  have 
been  sunk   to   depths  of  17  and  20  feet  res- 
pectively and  two   bore   holes   made.      This 
vein  shows  considerable  free  gold.     A  new 
find  was  being  stripped  at   the  time   of  my 
visit.     Free  gold  associated  with  tourmaline 
and  magnetite  occurred  here.     Twenty  men 
were  at  work  on  the  property.   The  buildings, 
neat  trim  log  ones,  are  a  sleeping  camp,  din- 
ing room,  office,  assay  office,  store  and  wharf. 
Mr.  Smith  expected  to  begin  the  sinking  of 
two  shafts  at  once.     The  ore  is  to  be  ahipi)ed 
to      the     Keewatin     Reduction     Company's 
mill. 

'  The  Bullion  Mining  Company  of  Rat  Port- 
age owns  S105,  SIO()  and  S107  on  Hell  Diver 
Moniirch  W»  Shoal  lake.  The  Monarch 
Mine.  \e\n  on  S106  bears  a  little  north  of 

east  and  is  enclosed  by  Keewatin  schists. 
The  quartz  is  about  one  foot  wide  and  con- 
tains little  pyrites.  Another  vein,  ]mrallel 
to  this,  was  discovered  shortly  before  my 
visit  The  quartz  was  about  a  foot  wide  and 
carried  considerable  free  gold.  Two  pits 
each  20  feet  deep  have  been  sunk  on  the 
property  and  some  stripping  done.  Seven 
me<i  w»re  at  work  prospecting  the  property. 


'Across  the  bay  from   the  Monarch  is   tlio 
Gold  Coin,  but  I  found  no  one  at  the  camp. 

Goi.i  Coin      I    ^^''^^   ^^^1^1    ^'y    '"y   b'ui^l^*  that  aev- 
Mine  jjj.,^1    veins   had   been   found  wliich 

carried  free  gold.     One  that  I  visited  on   the 

t>'p  of  a  hill   was  a  narrow,  irregular  band  in 

hornblende  .schists.     A  shaft  liad   been   sunk 

some  distance,  but  the  bottom  was  n<jt  visible 

on  account  of  water.     A  wide  ])and  exposed 

on  both  walls  of  the  shaft  consisted  tti  felsite. 

In  it  there  was  about  li  inches  of  <pi;irtz.      W.* 

Manitou  'Wabigoon    Region 

Leaving  the  Lake  of  the  \N Oods  we  reached 
Wabigooii  late  on  July  1.  Here  Prof.  Will- 
Wabigoon  i"ott  and  I  j)arted  for  a  time, 
town.  Wabigoon  itself  is  the  newest  town 

in  the  di.strict,  and  expects  to  win  the  trade 
of  the  Manitou  to  the  south  as  well  as  of 
various  mines  nearer  by.  Two  small  steam- 
ers ply  from  the  village  to  the  north  end  of 
the  Manitou  road,  a  distance  of  perhaps  25 
miles,  including  the  numerous  bends  <>f  tlic 
creek  followed  part  of  the  way. 

South  of  Wabigoon  Lake. 

I  took  the  Wm.  Whyte,  which  made  its 
way  south  and  then  ea.stward  up  Wabigoon 
SN'amhoat  ^^^^>  i^^to  Little  Wabigoon  lake, 
wVwigoo'J  ^^'^^*^*re  the  course  turned  about 
lake.  south-southwest    to    the    mouth    of 

Grassy    river.       From    tliis    on    navigation 
is  troublesome,    especially  in  Crooked  river 
where    at    some    of   the    l>endrt    the    engine 
must  be  stop})ed  and  the  boat  pushed  round 
with  poles.     Even  in  high  water,  Jis  it  was  on 
July  2,  the  propellor  was  frequently  clogged 
with  weeds  and  had  to  be  reversed  U)  disen- 
gage them.     Many  stones  have  Ijeen  removed 
from  the  channel  by  the  steamboat  owners, 
but   some   very   trouble.some   ones    renuiineil 
near  the  head  of  the  creek   before  enterjng 
Minnehaha  lake.      Here  we   went   aground, 
but  succeeded  in  getting  off  again.      loiter  in 
the  summer  the  dam  on    WaV»iguon   river  at 
Dryden,  the   outlet    of    Wabigoon   lake,    was 
raised   by  a  force   employed  by  the  Govern- 
ment so  as  to  keep  the  water   at   as   high  a 
level  as  po.ssible,  but  owing  to  the  dryness  of 
the  latter  j)art  of  the  season  navigation  be- 
came very  difficult  in  spite  of  this  improve- 
ment. 
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At  the  north  end  of  the  Government  road 
there  was  a  village  of  eight  or  ten  tents  and 
The  route  to  ^^°  or  three  shacks,  including  a 
Rainy  lake,  gtore  and  ''hotel."  The  "town" 
occupied  about  five  acres,  from  which  the 
woods  had  been  cut  or  burnt,  and  in  other 
directions  the  woods  were  unbroken.  There 
was  no  regular  dock,  but  the  small  steamer 
tied  up  to  a  precipitous  rock  which  served  as 
a  landing  place.  The  Government  road,  six 
or  seven  miles  in  length,  was  still  under  con- 
struction, a  large  force  of  men  being  employed 
in  straightening  the  old  trail,  grading  uneven 
portions  and  laying  down  miles  of  corduroy 
over  the  swamjDy  places.  The  first  wagon 
passed  across  the  portage  while  I  was  there, 
all  stores,  etc. ,  having  been  carried  on  the 
back  before  this  time. 

At  the  south  end  of  the  portage  a  small 
Tillage  of  tents  with  a  log  house  or  two  ex- 
isted, and  here  a  small  steamer  was  under 
•construction  to  navigate  the  Manitou.  With 
the  completion  of  this  boat,  the  finishing  of 
a  dam  south  of  Pickerel  lake  to  improve  navi- 
gation on  the  Manitou  chain  of  lakes,  and 
the  making  of  a  road  past  the  rapids  between 
the  dam  and  Manitou  sound  on  Rainy  lake, 
a  new  and  short  route  to  Mine  Center  will  be 
available.  At  Wabigoon  people  expect  to 
see  this  route  in  operation  next  summer, 
furnishing  the  quickest  and  easiest  mode  of 
reaching  Shoal  lake.  At  Fort  Frances  and 
Rat  Portage  the  general  opinion  seems  to  be 
that  the  route  will  not  compete  seriously 
with  the  Rainy  River  route. 

Affairs  at  the  north  end  of  lake  Manitou 
were  largely  at  a  standstill,  M^aiting  in  the 
case  of  two  or  three  mines  until  machinery 
could  be  brought  in  over  the  new  road, 

Mr.  F.  W.  Guernsey,  manager  of  the 
]S^eepawa  Gold  Mining  Co. ,  received  me  hos- 
pitably at  their  mine  near  the  head  of  the 
lake,  furnished  a  canoe  and  served  as  guide 
in  my  visit  to  various  pro2:>erties  on  Upper 
Manitou.  For  this  I  wish  to  express  my 
thanks ;  and  also  to  the  Hon.  Mr.  Aylmer 
for  the  loan  of  a  canoe  on  lake  Wabigoon. 

Owing  to  the  short  time  at  my  disposal  I 

was  unable  to  visit  the  Lower  or  Big  Mani- 

jubiiee        ^^^^  ^^^  Confined  my   work  to  the 

Mine.  upper  lake.     Sixteen  men   were  at 

work  on   the   Jubilee   mine  (HP  301)  under 


Mr.  W.  M.  Caldwell  as  superintendent.  A 
shaft  was  down  62  feet  and  drifting  had  been 
done  at  the  50-foot  level,  30  feet  to  the  north 
and  38  to  the  south.  The  vein  is  vertical, 
runs  25^  or  30*^  east  of  north  and  seems  very 
continuous.  Since  my  visit  I  have  been  in- 
formed that  this  mine  has  shut  down,  the  ore 
proving  too  low  grade  to  be  remunerative. 
This  is  a  disappointment,  since  last  year, 
before  sinking  was  begun,  the  vein  looked 
very  well.  Some  quartz  taken  by  myself 
assays  $7  per  ton. 

The  Victory  mine  (McA28)  of  the  Nee- 
pawa  Company  is  the  only  other  property  on 
Victory  which  much  development  has  been 
Mine.  done  on  Trafalgar  bay  at  the  north 

end  of  the  lake.  Here  one  shaft  has  been 
sunk  46  feet  and  another  25  feet,  while  in  all 
130  feet  of  drifting  has  been  done.  The 
quartz  is  at  one  point  35  feet  wide,  including 
some  rock.  The  vein  runs  about  30^, 
and  is  nearly  vertical,  but  has  ill  defined 
walls.  The  ore  seems  low  grade  on  the 
whole. 

The  same  company  is  working  the  Royal 

Sovereign,  HW54  on  the  Big  Manitou,  where 

Niven's  6th  meridian  touches  the 

Royal 

Sovereign     lake  on  the  north,  and  has  sunk  a 

Mine. 

shaft  65  feet  deep  on  an  incline  of 
75°  to  the  southeast,  the  vein,  which  is  wide, 
running  n.  60°  e.  I  was  unable  to  visit  this 
property,  which  is  favorably  spoken  of. 

The  Edna  mine,  McA29,  is  supposed  to  be 
on  an  extension  of  the  Victory  vein.  It  is 
being  worked  by  the  Gold  Explor- 
er's of  Canada,  an  English  company, 
Mr.  Aim  being  manager.  I  found  Mr.  W. 
Sharp  as  foreman  in  charge  of  ten  men. 
They  had  sunk  55  feet  with  a  crosscut  of 
20  feet.  The  quartz  looked  like  that  of  the 
Victory. 

The  Kishkutena  group  of  locations,  includ- 
ing HP366-7-8-9,  is  owned  by  Messrs.  U.  M. 
Thomas,    J.  Y.  Pratt   and   B.    H. 

The  Kish-    '  ^,  ,  .  .       ,      , 

kutena         Evans.        lliese    locations    include 

locations.       i      i  i     •,  •  •  ono  • 

bedded  veins  running  20  in  green 
schist  not  far  from  porphyroid.  The  quartz 
varies  greatly  in  width,  being  sometimes 
3|  feet  wide  but  generally  much  narrower, 
and  having  usually  indistinct  walls.  Some 
of  the  schist  is  said  to  pan  gold,  thougli  not 
so  richas  the  quartz.      A  few   test  pits  and 


Edna  Mine. 
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some  stripping  represented  all  the  work  done 
at  the  time  of  my  visit. 

Some  time  was  given  to  Mosher  bay,  a 
body  of  water  projecting  eastwards  from 
Auriferous  Manitou  straits,  a  mile  or  two 
dikes'on'  south  of  the  exit  from  the  Uj)per 
Lahaybay.  Manitou.  Tlie  southern  projec- 
tion of  this  bay  has  been  called  Lahay  bay. 
On  the  east  side  of  this  sheet  of  water,  on 
HW167,  there  is  a  gold-bearing  dike  of  por- 
phyry half  way  up  a  steep  hill  rising  from 
the  water.  A  very  interesting  schist  con- 
glomerate, like  that  near  the  Ferguson  and 
Foley  mines  on  Shoal  lake,  crops  out  on  top 
of  the  hill,  having  a  strike  of  30'  and  vertical 
dip.  The  pebbles  are  of  all  sizes  uj)  to  a  f(jot 
in  diameter,  and  include  (piartz  ])orphyry, 
quartzless  i)orphyry,  felsite,  green  schists  and 
<[uartzite3  of  various  colors,  some  very  like 
sandstone.      The  pebbles  are  well  rounded. 

At  the  south  end  of  Lahay  bay,  near 
Moonshine  lake,  on  HW170,  there  is  another 
Location  auriferous  dike  of  porphyry,  run- 
HW170.  ning  60',  njt  quite  })arallel  to  the 
strike  of  the  schists.  Cross  veins  of  good 
looking  quartz  carry  some  free  gold.  Two 
beautiful  lakes,  named  Moonshine  and  Sun- 
shine, each  about  two  miles  long,  empty  into 
the  bay  over  Harrison  falls,  forming  at  the 
time  I  visited  it  a  considerable  wateri)ower 
with  a  drop  of  about  20  feet. 

On  Mosher  bay  Leullier  and  Gasse  have 
taken  up  location  HW74,  near  the  east  end 
Location  °^  ^^^®  ^^X'  where  a  bedded  vein 
HW74.  with  no  regular  walls  runs  near  a 
hilltop  with  a  strike  of  about  05'.  The 
quartz  with  some  rusty  schist,  all  contain- 
ing more  or  less  gold,  is  seven  or  eight  feet 
wide  and  retains  the  same  character  to  the 
bottom  of  a  pit  24  feet  deep  sunk  upon  it. 
The  ore  pans  well  and  affords  some  rich 
specimens  of  free  gold.  Some  ore  taken  by 
myself  assays  $G  per  ton.  Other  specimens 
contain  free  gold  and  would  go  much  higher. 
Mr.  Paul  Gasse  saj's  that  the  granite  shows 
itself  about  half  a  mile  to  the  east  of  the 
workings. 

HW66  across  the  bay  shows  a  thick  but 
irregular  t^uartz  vein  in  protogine,  or  a  rock 
Location      closely  like   it.      This  location  lias 

^^'         been  named  the  Big  Dick,  and  is 
owned  by  Messrs.  Carroll  and  Paul. 


Six  trout  from  four  to  ten  pounds  in 
weight  were  caught  on  this  expedition  by 
loading  the  troll  with  spikes  so  as  to  sink 
near  the  bottom.  The  smaller  Hsh  had  yel- 
low flesh;  the  larger  ones  were  salmon  tinted. 

Owing  to  lack  of  time  other  jiroperties 
were  not  visited,  though  a  number  are  re- 
other  ioca-  parted  to  be  worthy  of  attention. 
mZZ'^"  The  '♦  Swede  Boys"  are  stated  to 
'"''^■^  have  sunk   40  feet   on  HP2rjl),  an 

island  in  Upper  Manitim,  and  to  have  f(Hind 
ore  rich  in  free  gold.  Mr.  Blum  on  HVV144 
is  said  to  have  a  shaft  down  35  or  40  feet ; 
and  there  are  shafts  ot;  AL211  and  212,  two 
islands  on  Manitou  straits,  said  to  have  j)ro- 
duced  rich  ore. 

It  is  to  be  hoped,  now  that  a  pjissable 
wagon  road  and  steamers  give  easy  entrance 
to  the  Manitou,  some  of  these  i)ro[)erties  will 
be  developed  and  become  paying  mines. 
Hitherto  access  has  been  ditticult  in  sunmier, 
but  that  drawback  will  no  longer  stand  in 
the  way.  Many  rich  specimens  have  como 
from  the  Manitou,  but  up  to  the  present  the 
ore  deposits  appear  to  be  pockety,  so  that  it 
is  very  desirable  that  some  of  the  larger 
deposits  should  be  thoroughly  tested. 

East  of  Wabigoon  Lake. 

While  I  was  at  the  Manitou  Prof.  Willmott 
examined  other  parts  of  tlie  region.  '  Going 
east  from  Rat  Portage  on  the  even- 
ing train  to  Tache,  we  ])ut  up  for 
the  night  with  the  secti(m-men.  In  the 
morning  we  went  with  them  on  the  hand-car 
to  the  end  of  their  section,  five  miles  to  the 
east,  and  then  walked  a  half  mile  further 
where  we  met  the  Raleigh  section-men.  Mr, 
Joseph  Montalhitti,  the  foreman,  told  me 
that  there  was  little  prospecting  along  his 
section  of  the  road  at  present.  Two  and  a 
half  miles  east  of  Raleigh  a  pit  had  been  sunk 
on  a  vein  in  slate  (?)  for  15  feet.  Assays  gave 
§7  in  gold.  Three  and  a  half  miles  west  of 
Raleigh  and  one  mile  south  of  the  track,  a 
shaft  had  been  sunk  at  the  Black  Fox  but 
nothing  further  was  known. 

'Tache,  260  miles  east  of  Winnipeg,  is  situ- 
ated on  a  siind  plain  surrounded  by  granite 
rocks.  The  Little  Wabigoon  river 
crosses  the  track  at  this  point.  It 
is  here  <juite  large  enough  for  canoes,  but  too 


Raleigh. 


Tache, 
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rapid.  To  the  south  of  the  pumping  plant  it 
has  excavated  a  channel  IG  to  20  feet  deep  in 
the  sand  and  fine  gravel  of  the  plain.  To  the 
north  of  the  track  the  material  has  been  used 
for  ballast.  No  stratification  was  observed 
and  no  jasper  pebbles  could  be  found. 

'  The  granitoid  gneiss  extends  east  from 
Tache  to  mile-board  254  without  change.  It 
is  here  distinctly  gneissic  and  gray  in  color. 
Eastwards  it  becomes  darker  and  encloses 
fragments  of  the  green  schists.  Just  east  of 
254  is  a  dry  muskeg  underlaid  with  well- 
rounded  gravel,  in  which  was  found  a  small 
piece  of  jasper. 

'  The  green  schists  begin  a  half  mile  east  of 
mile-board  254,  and  are  said  to  extend  a 
A  belt  of       luile  and  a  half  east  of  Butler,  that 

green  schists,  jg  f^j.  ^g  j^^jigg^       ^^    Y.  J.  Belloau, 

a  prospector  met  at  Tache,  is  authority  for 
this  latter  statement.  The  schists  are  mostly 
massive  in  appearance,  and  strike  about  120°. 
An  occasional  dike  of  f  elsite  was  seen  in  them. 
A  quarter  of  a  mile  to  the  east  of  the  contact 
there  is  a  narrow  band  of  hornblende  gneiss 
included  in  the  schist.  Several  gashes  of 
quartz  were  seen  in  the  vicinity  of  the  con- 
tact and  close  to  the  railway.  One  was 
noticed  which  was  six  feet  wide  and  20  long. 

'  A  number  of  locations  have  been  taken  up 
along  this  contact,  among  them  75P,  which 
Location  surrounds  mile-board  254.  It  con- 
'^^^-  sists  of  160  acres,  owned  by  Wm, 

W.  Baby  and  R.  W.  Jameson,  M.P.  The 
quartz  occurs  in  a  sheared  zone  bearing  20°, 
enclosed  in  gray  gneiss.  It  has  been  stripped 
for  about  one-eighth  of  a  mile  from  where  it 
crosses  the  track  to  where  it  passes  under  a 
swamp.  At  many  places  along  the  strike 
there  is  no  quartz,  nor  even  the  semblance  of 
a  vein.  At  other  points  the  quartz  seems  to 
be  at  light  angles  to  the  strike  and  is  then  18 
to  25  feet  wide.  The  quartz  is  frequently 
five  to  10  feet  wide  except  at  these  gashes, 
where  it  widens  out  and  then  fails  entirely. 
The  wall  also  is  poorly  defined. 

*  At  the  extreme  east  a  very  narrow  band  of 
green  schist  is  included  in  the  gneiss,  and  the 
quartz  forms  a  series  of  lenses  in  this  and  is 
much  narrower  than  to  the  west.  The  quartz 
on  the  whole  is  very  white  and  contains  little 
mineral  matter.  Mr.  Baby  informed  me  that 
he  had  assays  running  from  a  trace  to  $50. 


'  Mr.  Brown,  a  prospector  of  Tache,  is  said 
to  have  found  good  specimens  of  free  gold  to 
the  south  of  the  station.  He  was  away,  and 
so  nothing  further  was  learned  of  it.  To  the 
west  of  Tache  there  is  much  stratified  sand. 
About  three  miles  east  of  Bois  Brul^  the 
granitoid  gneiss  ends,  and  is  followed  by 
the  Keewatin  schists  as  far  as  Wabigoon. 

Around  Dinorwic  and  Wabigoon. 

'  Two  miles  from  Dinorwic  on  the  shore  of 
Wabigoon  lake  is  a  property  known  as  the 
Big  Ruby  ^ig  ^^^y  ^"^ine,  consisting  of 
^*^®-  two    locations,    HW125    and    126, 

making  80  acres  in  all.  The  owners  are 
Thomas  Partington,  C.  T.  Brown,  L.  S. 
Vaughan,  A.  McLaren  and  T.  H.  Schofield. 
Mr.  Brown  was  personally  superintending 
the  development  work  at  the  time  of  my 
visit.  A  short  distance  from  the  lake 
the  main  shaft  was-  being  sunk  in  chlorite 
schist  and  at  the  time  was  30  feet  deep.  The 
vein,  which  is  a  bedded  one,  consists  of  a 
mixture  of  quartz  and  slate  about  six  feet  in 
width.  Near  the  bottom  of  the  shaft  two 
feet  of  solid  quartz  was  visible  on  the  wall, 
but  this  mass  may  be  much  wider  as  it  was 
not  all  exposed.  There  is  considerable  iron 
pyrites  in  the  quartz.  Assays  ran,  it  was  said, 
from  $18  to  $1,480.  Mr.  Brown  stated  that 
an  assay  of  slate  and  quartz  taken  right  across 
the  shaft  yielded  $7  to  the  ton.  Near  the 
shore  of  the  lake  a  similar  bedded  vein  has 
been  sunk  on  for  a  few  feet.  The  quartz  is 
here  more  mixed  with  schist.  Small  grains 
of  native  copper  are  found  on  the  location. 

'At  Dinorwic  Mr.  Vaughan,  proprietor  of 

the  Dinorwic  House,  stated  that  there  were 

eight   or  10  prospecting  camps    to 

north  of       the  north,  around  Sandy  and  Minne- 

Dinorwic.        ,    i  •      i    i  tt  •  i    • 

takie  lakes.  He  was  mterested  in 
one  property  on  which  they  were  beginning 
to  sink.  Mr.  Mills  of  the  same  place  showed 
specimens  of  gold-bearing  quartz  from  the 
same  region. 

'  One  mile  and  a  quarter  northeast  of  Wabi- 
goon is  the  Northern  Queen  mine,  A  good 
Northern  trail  leads  out  to  it  over  a  plain  very 
Queen  Mine,  promising  agriculturally.  The  pro- 
perty was  recently  purchased  by  the  Rand 
Gold  Mining  Company  of  Wabigoon.  Horace 
Crawford  of  Winnipeg  is  president  .ii  d  \\  il. 


Kakabeka  Falls  in  1848.     From  Agassiz's  '  LAkc  SuptTior. 


Structure  of  Gneiss  rock  at  Wahnapitae.     Photograph  by  Willmott. 


On  Lake  Miitatfamashinj,'.  Crystal  stamp  mill  auii  old  shaft  house. 

Photographs  by  Willmott. 


Camp  at  Crystal  Gold  Mine.     PhotOKraph  by  Willuaott. 
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Abram'a  Rapids.     Photo^'raph  byiParks 


Below  Pelican  Falls.     Photograph  by  Parks. 


Leaving  camp  on  Pelican  Lake.      Photofjrraph  by  Parks. 


Sand  beach  on  Veruiilion  Lake.      Photograph  by  Parks. 
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River  crossetl  by  line  above  Lake  58.      Photograpii  by  l*arl<s. 
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View  from  hill  above  Lake  .!>■>.      I*hoto)xraph  by  Parks. 
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iam  Cowan  of  Brandon  vice-president.  The 
property  at  this  point  consists  of  four  loca- 
tions, HW130,  131,  132,  135.  At  the  time 
when  the  property  was  visited  the  shaft  was 
full  of  water,  all  work  having  ceased  pending 
the  transfer.  It  has  been  sunk  on  a  fahlband 
running  east  and  west  in  the  Keewatin  schists. 
The  band  is  well  oiidized  on  the  surface,  and 
to  the  west  of  the  shaft  is  easily  traced  by  its 
red  color.  On  this  side  little  quartz  is  seen. 
At  the  shaft  a  stringer  of  ([uartz  conies  in 
from  the  north.  Farther  to  the  east  the 
(juantity  of  quartz  in  the  band  increases 
considerably.  A  pit  200  feet  to  the 
east  shows  a  vein  of  solid  ({uartz  four  feet 
wide.  The  dump  at  the  main  shaft  is  largely 
(piartz  and  mineral  matter.  CI  alcopyrite 
tarnished  brown  on  the  surface  is  by  far  the 
most  common  sulphide,  but  pyrite,  marcasite 
and  limonite  aie  also  present.  Arsenopyrite 
is  said  to  occur  also,  but  I  did  not  hnd  any 
sample  of  it.      VV.' 

Van  Home  Township. 

Most   of  Van  Horne    township  is  covered 

with    lacustrine    deposits    of    stratified    clay 

affording  good  soil,  as  may  be  seen 

Deposits  of     .  ...  .      ,  1     •*  • 

stratittea  in  the  viciiiity  of  the  thriving  new 
town  of  Dryden,  wliere  the  \Vr»bi- 
goon  river  has  two  falls  and  is  crossed  by  the 
Canadian  Pacific  railway.  The  southwest 
corner  of  the  township  is  rocky  however, 
Huronian  schists  coining  to  the  surface,  and 
a  number  of  mining  locations  have  been  taken 
up,  both  in  Van  Horne  and  the  township  of 
Aubrey  just  to  the  west.  Rock  shows  itself 
at  the  falls  in  the  town  itself,  where  a  dike 
of  tourmaline  granite  crossed  by  cpiartz 
stringers  rises  above  the  soil  at  the  site  of  the 
dam  put  in  to  raise  the  level  of  the  Wabigoon 
chain  of  waters. 

The  best  mode  of  access  to  the  mining  pro- 
perties  of    the   township  is   to   go   south  by 
canoe    up    the    winding,     sluggish 

MiniiiRpro-  •      VI      I.  11     X 

periips  in      river,  navigable  by  small  steamers, 

Van  Horne.      ,  '  r      i       i    i 

then  west  on  an  arm  of  the  lake, 
and  once  more  south  cither  by  canoe  on  a 
narrow,  tortuous  creek  or  on  foot  by  a  well 
beaten  path  through  the  woods. 

On   lot    10    of  tlie    first    concession    many 
small    veins   and    stringers    of    quartz,  often 
mixed    with    a    carbonate    and    tourmaline, 
2  M — ii 


occur  in  green  schist, ^[sometimes  running 
Little  JumbuP''^r*^^^'^^  to  the  strike,  at  others  cross- 
'^*'"«  ingit.  Muchof  thisquartzlookswell, 

but  none  of  the  veins  seen  are  large  enough 
to  be  of  im])ortance  unless  (juite  rich.  On  ' 
the  same  lot  tliere  is  a  dike  of  dark  red 
felsite,  the  Little  Juiulx),  18  feet  wide  and 
containing  some  stringers  of  (piartz,  nuining 
through  a  greenish  gray  .igglomerate.  Part 
of  the  felsite  has  been  sheared  into  a  dark 
spotted  schist,  and  the  latter  is  said  to  assay 
on  the  average  814  per  ton.  A  sj)t'cimen 
taken  by  us  assayed,  to  my  surprise,  1  oz.  per 
ton,  l)ut  may  not  represent  the  average  rock. 
The  ordinary  felsite  seems  to  carry  little  or 
no  gold,  and  the  small  amount  of  quartz  tq 
be  seen  is  not  rich.  A  shaft  has  bcin  sunk 
here  to  the  de})th  of  55  feet  with  20  feet  of  a 
cross  cut.  It  is  a  very  singular  (»re  deposit^ 
nothing  except  the  small  amount  of  pyrite  in 
the  dark  schist  suggesting  its  auriferous 
character. 

Not  far  oflf  we  saw  the  Lone  .Jack  mine. 
Lone  Jack  Consisting  also  of  a  red  felsite  tiike 
Mine.  with  cross  Stringers  of  (juartz,  said 

to  pan  well 

Lot  11  in  the  first  conces8i<m  is  owned  by 
the  Grimsby  Gold  Mining  Co.,  which  owns 
also  five  locati(»ns  on  Ijiike  of 
Cold  MininB  the  \^  oods  and  two  oil  Eagle  lake, 
a  few  miles  west  of  \  an  Horne 
township.  Mr.  J.  A.  Livingstone  is  manager, 
and  Mr.  John  Kerman  was  acting  manager 
at  the  time  of  our  visit.  We  found  here  a 
shaft  36  feet  deep  on  a  vein  of  (piartz 
averaging  2^  feet  in  width,  said  to 
have  been  traced  for  half  a  mile.  The 
vein  runs  12  north  of  east  and  dips  some- 
what to  the  north.  The  walls  are  not  very 
distinct.  Portions  of  the  (juartz  are  heavily 
charged  with  jiyrite,  and  the  rock  is  paid  to 
assay  §^7.50  per  ton  on  the  average,  the  gold 
contents  increasing  as  they  go  down. 

On  lot  9  in  the  second  concession,  belong- 
ing to  Mr.  R.  A.  Hutchison,  w»!  saw  a  vein 
eight  or  10  inches  wide,  running  east  and 
west  and  dipping  about  45'  to  the  north. 
The  quartz  contains  tourmaline  and  large 
amounts  of  sulphides,  jtyiite,  galena  and 
zincblende. 

The  six  assays  made  in  the  laboratory  of 
the  School  of  Science  from  ores  obtained  by 
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myself  in  Van  Home  township  run  from  50 
cents  to  |20  per  ton,  and  average  .1^5.25.  One 
specimen  given  me  and  stated  to  come  from 
the  region  contained  4  oz.  10  dwt.  per  ton, 
•  but  was  evidently  a  picked  sample. 

Route  to  Turtle  River 

On  July  6  we  set  out  for  Shoal  lake,  via 
Little  Wabigoon  river  and  Turtle  river. 
Th  ■  Owing  to  the  facts  that  Mr.  Bow 
Bouthward  was  to  accompany  us  and  that  our 
two  canoes  would  accommodate  only 
four  persons  with  the  requisite  outfit,  we 
went  with  only  one  man  as  cook  and  canoe- 
man,  Alfred  McCall.  Mr.  Bow  took  the  bow 
paddle  in  my  canoe.  None  of  us  had  been 
over  the  route  before,  but  with  directions 
from  Thomas  McDonald,  our  former  canoe- 
man,  who  had  been  part  way  over  the 
gr jund,  and  the  aid  of  maps,  very  imperfect 
for  the  first  half  of  the  journey,  we  found  our 
course  with  little  difficulty.  As  it  promised 
to  be  rough  on  the  long  stretch  of  lake  for 
canoes,  loaded  as  ours  uere,  we  took  the 
small  steamer  Whyte  to  the  mouth  of  Little 
Wabigoon  river.  The  pilot  did  not  recognize 
the  reedy  mouth  of  the  river,  and  left  us  at 
the  wrong  point,  where  we  lost  some  time  be- 
fore making  our  way  into  the  channel. 

The  river  is  large  and  placid,  flowing  in  a 
series  of  wide  bends  through    a   broad   low 

X...,  valley.       An      hour    and    a    half's 

Little 

Wabigoon  paddling  (about  five  miles)  brought 
us  to  a  small  rapid,  or  riffle,  up 
which  one  canoe  paddled,  while  the  other 
made  use  of  a  good  five -chain  portage  on  the 
north  shore.  The  rock  seen  at  the  rapids 
and  at  one  or  two  points  before  is  Huronian. 
A  half  hour's  further  paddle  (about  two  miles) 
brought  us  to  the  mouth  of  a  respectable 
creek  coming  in  from  the  south,  up  which  we 
went  to  Long  lake.  Our  course  on  Little 
Wabigoon  was  a  little  south  of  east,  and  this 
was  now  changed  to  a  little  east  of  south. 
The  water  of  Little  Wabigoon,  like  that  of 
the  lake  into  which  it  flows,  is  turbid,  but  the 
tributary  has  beautifully  clear  water.  The 
shores  of  the  tributary  are  everywhere 
swampy  and  only  a  few  points  show  rock,  all 
Huronian.  About  five  miles  up  stream  there 
is   a  rapid    with    a    fall    of    about    18  feet 


Turtle 
waters 


(aneroid)  which  would  furnish  a  good  water- 
power  at  the  stage  of  water  when  we  saw  it. 
It  is  probable  that  a  small  steamer  could  go 
the  whole  way  up  to  the  second  rapid  if  a 
few  boulders  were  removed  from  the  channel 
at  the  lower  one. 

The  creek  above  the  rapid  widens  insen- 
sibly with  marshy  and  wooded  shores  until 
one  enters  Long  lake.  The  lower  marshy 
end  of  the  lake  aff'ords  very  few  spots  high 
and  dry  enough  for  a  camp.  The  upper  part 
however  is  open,  with  high  shores.  A  hill  on 
the  southwest  shore  was  climbed  to  get  a 
general  view,  which  was  very  fine.  There 
are  a  few  bunches  of  good  Norway  pine  near 
the  southeast  end.  The  lake  with  its  clear 
water  and  variety  of  shore  was  very  attractive  ; 
but  we  saw  little  quartz  on  the  points 
touched  at,  which  were  all  Huronian.  A 
specimen  taken  for  assay  yielded  nothing. 

Near  the  upper  end  of  Long  lake  a  large 
stream,  no  doubt  the  outlet  of  Stormy  lake. 
Across  the  ^^^^''^  from  the  south  as  a  rapid. 
fancUo^th  ^^^rtly  after  passing  Niven's  5th 
meridian  Long  lake  narrows  to  a 
bay,  from  which  there  is  a  portage 
of  about  a  quarter  of  a  mile  to  a  lake  per- 
haps two  miles  long,  having  beautifully 
wooded  shores  with  some  white  and  red  pine. 
The  only  rock  seen  is  Huronian.  The  rise 
on  the  portage  is  about  50  feet  (aneroid). 
Another  portage  of  half  a  mile  with  a  rise  of 
about  80  feet  leads  to  another  much 
smaller  lake,  or  rather  pond.  Here  there  is 
a  very  bad  half  mile  of  portage  across  the 
height  of  land  between  the  Wabigoon  and 
Turtle  waters.  The  path  is  blocked  with 
much  fallen  timber.  My  aneroid  registered 
a  rise  of  about  18  feet  in  crossing  the  height 
of  land. 

The  Turtle  River  System. 

The  lake  we  now  entered,  belonging  to  the 
Turtle  river  system,  had  rather  transparent 
brown  water,  and  was  cut  up  by  several  long 
narrow  peninsulas  in  a  rather  puzzling  way. 
Near  the  lower  (southern)  end  an  island-like 
hill  of  rock  is  connected  with  the  eastern 
shore  by  a  long,  narrow  sand  spit  on  which 
we  camped.  Two  miles  below  this  sand  spit, 
where  the  lake  had  narrowed  into  a  channel 
with  some  current,  we  saw  Laurentian  rock 
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for    the     first   time,    coarse    red    granitoid 

gneiss.     From  this  on  the  river,   wliich  Hows 

nearly  south  for  eight  or  10  miles,    follows 

the    contact    of    Laurentian     and 

A  Laiiren- 

tiau-HuroD-  Huronian,     the    latter   rock    show- 

ian  contact. 

ing  on  the  western  shore  in 
general  ;  though  as  usual  the  two  rocks 
are  greatly  mixed,  dikes  penetrating  the 
Huronian.  Near  the  mouth  of  a  creek  there 
is  a  rapid  with  two  feet  of  a  fall,  and  a 
portage  of  two  chains.  Along  this  part  of 
the  river  the  shores  have  been  burnt  and  the 
blackened  trunks  are  beginning  to  fall  with 
the  winds. 

About  a  mile  below  the  small  vii\nd  there 
is  Huronian  rock  with  a  strike  of  240". 
Soon  there  is  a  second  rapid  with  a  fall  of  three 
feet  and  a  very  rough  portage  of  2^  chains. 
The  rock  on  both  sides  of  the  river  at  this 
point  is  medium  grained  fleah-colored 
granite. 

Going  on  down  the  river  we  pass  a  sui.dl 
lake  and  at  last  came  to  a  large  lake, 
Pekangoming,  but  crossing  its  narrow  nor- 
thern end  enter  the  river  once  more,  now 
flowing  northwest.  Along  this  portion  of 
the  route  there  is  Laurentian  rock  containing 
breccia-like  mixtures  of  Huronian  frag- 
menti.  A  mile  below  the  lake  there  is  a 
third  rapid  with  a  fall  estimated  at  six  feet, 
and  a  good  portage  of  six  chains,  as  cut  out, 
though  it  might  be  shortened.  The  rock 
here  is  Laurentian. 

The  river  turns  west,  after  two  or  three 
miles  of  a  north  and  northwesterly  course 
below  lake  Pekangoming,  and  a  well  formed 
terrace  rises  seven  feet  above  the  water.  A 
mile  and  a  half  beyond  there  Jire  two  small 
rapids  close  together  with  a  total  fall  estim- 
ated at  five  feet  and  a  portage  of  two  chains 
at  each,  on  the  west  bank  of  the  river.  Less 
than  a  mile  of  swift  water  brought  us  to 
another  rapid,  long  and  with  a  fall  of  about 
seven  feet,  the  portage  being  about  a  sixth 
of  a  mile  in  length.  The  rock  along  this 
part  of  the  river  is  Huronian  (diorite  schist) 
much  intersected  with  dikes.  A  terrible 
thunder  storm  interrupted  our  afternoon's 
work  for  an  hour  or  two,  and  in  consequence 
the  river  rose  several  inches  during  the 
night.  The  water  runs  very  quickly  off  from 
this  burnt  district  of  bare  rocky  hills. 


A  <iuarter  of  a  mile  brought  us  to  another 
portage  with  a  drop  of  3(i  feet  (aneroid)  in  a 
sixth  of  a  mile.  The  fall  is  magnificent  and 
will  some  day  furnish  a  fine  waterpower. 
Three-quarters  of  an  hour's  })addle  intervened 
before  the  next  portage,  of  two  chains  past  a 
pitch  of  two  feet.  In  ten  minutes  there  was 
ancther  drop  of  two  feet  with  a  half  chain 
portage.  Less  than  half  an  hour  later  there 
was  a  two-chain  portage  past  a  fall  of  two 
feet  ;  and  a  mile  beyond,  one  of  a  single 
chain  past  a  fall  of  three  feet.  The  next 
portage  was  of  six  chains,  and  the  next  a 
third  of  a  mile  of  bad  trail  past  two  falls, 
drop])ing  about  nine  feet  in  all.  By  this 
time  we  found  ourselves  well  advanced  on 
the  Rainy  lake  sheet  of  the  geological  inHp, 
on  which  the  portages  were  marked  as  well 
as  the  height  of  the  falls  ;  which  was  a  great 
relief,  since  we  had  several  times  been  in 
doubt  as  to  our  course,  though  we  had  never 
actually  lost  it. 

We   i)assed    Jones  lake,  a    small    sheet  of 

water,  just  touching  its  eastern  end,  and  pro- 

,     ceeded  down  the  river  to  the  beau- 

•lones  and 

niRT.irtic  tiful  Big  Turtle  lake,  which  is  five 
or  six  miles  long  but  nearly  cut  in 
halves  by  a  large  island.  A  mile  or  two 
south  of  the  lake  there  is  a  short  portage, 
and  not  far  below  this  a  s])lendid  fall,  which 
the  geological  map  puts  at  33.8  feet.  This 
will  g've  an  admirable  waterpower,  which 
can  be  made  available  by  a  cut  300  feet  long, 
l)artly  in  rock  however. 

Much  of  the  rock  visible  on  the  shores 
north  of  Jones  lake,  mapped  as  "hornblende 
granite  gnei.ss,"  consists  of  ordinary  Lauren- 
tian rock  filled  with  large  irregular  masses  of 
black  or  dark  gray  rock,  more  or  less  coarse 
grained  hornblende  schist  or  diorite  schist 
pierced  by  many  dikes  and  bands  of  granite, 
or  a  gneissoid  rock.  They  are  apparently 
only  Keewatin  schists  more  highly  meta- 
morphosed than  usual. 

The   scenery  on   Turtle   river  up   to   Big 
Turtle  lake  is  dreary,   consisting  mainly  of 
knolls  of  whitish  granite   covered 
Turtle  with  Small   burnt  timber,   the  val- 

leys largely  occuj)ied  with  lakes  or 
muskesjs.  The  river  wanders  in  an  erratic 
way,  often  without  a  definite  bed,  the  whole 
suggesting  a  very  new  hydn)graphy. 
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Passing  through  Robinson  lake  wc  followed 
the  river  south  and  then  soutliwest  between 
low  alluvial  banks  clothed  with  green  trees 
and  showing  few  outcrops  of  rock.  We  saw 
nothing  of  the  band  of  Keewatin  shown  on 
the  geological  map,  but  might  have  found  it 
by  going  inland  as  far  as  the  hills. 

Once  more  coming  to  rapids  my  canoe  ran 
the  first  one,  which  was  small  ;  but  the  other 
canoe,  steered  by  the  cook,  struck  a  rock  and 
swamped.  ^)ur  loss  was  not  as  serious  as 
when  his  canoe  swamped  on  Lake  of  the 
Woods,  and  after  a  short  delay  we  went  on 
down  stream  to  the  end  of  the  Bad  Vermilion 
portage  on  Little  Turtle  lake. 

We  found  this  route  between  the  Canadian 
Pacific  railway  and  Shoal  lake  interesting  as 
covering  new  ground  ;  but  with  its  twenty- 
three  or  more  portages,  mostly  short,  but  a 
few  very  bad,  and  its  very  winding  stretches 
of  river,  one  loses  time  as  compared  with  the 
old  and  roundabout  route  by  Manitou  lake 
and  river,  Rainy  lake  and  Seine  river.  It 
seems  as  though  few  traverse  the.  Little 
Wabigoon  and  Turtle  route,  since  some  of 
the  portages  look  little  used. 

The  Huronian-Laurentian  contact  near  the 
height  of  land  between  the  two  rivers  should 
be  worthy  of  attention  from  prospectors. 

Olive  or  Preston  Mine. 

A  short  visit  was  paid  to  the  Preston  mine 

before  we  crossed   the  long  portage  to  Bad 

Vermilion  lake,  but  as  Mr.  Preston, 

Improve-  .  p  i 

mentB  at  the  manager,  was  away  we  round 
some  difficulty  in  getting  informa- 
tion regarding  the  property.  Immense 
changes  had  been  made  since  my  first  visit, 
when  a  tent  on  a  point  represented  the  only 
settlement.  On  July  10  we  found  a  con- 
siderable area  cleared  and  the  work  of  clear- 
ing and  burning  still  going  on.  Several 
houses  had  been  built,  a  steam  sawmill  was 
on  the  ground  and  had  furnished  lumber  for 
the  building  of  the  mill,  then  under  way.  It 
was  stated  that  25  men  were  employed,  mainly 
on  surface  work. 

As  the  vein  had  been  stripped  only  a  short 
distance  when  I  visited  the  location  the  pre- 
vious summer,  under  the  guidance  of  "  Doc" 
Gardner,  its  discoverer,  we  looked  over  the 
ground  more  carefully  now.    The  vein,  which 


mill  in 
operation 


is  distinctly  a  bedded  one  but  usually  with 
well  marked  walls,  widens  and  narrows  fre- 
quently, running  from  six  inches  or  less  to 
about  two  feet  in  width,  and  having  a  strike 
of  about  80°  with  a  dip  of  about  70"  to  the 
north.  It  may  be  *^hat  there  are  several 
lenses  of  ore  overlapping  one  another.  The 
country  rock  is  a  finely  wrinkled,  greenish 
gray  sericite  schist  or  phyllite,  generally 
called  slate.  The  quartz  contains  a  consider- 
able amount  of  sulphides,  pyrite,  pyrrhotite 
and  chalcopyrite,  and  also  a  little  dolomite. 
Contrary  to  the  usual  condition  of  afiairs,  the 
large  lenses  are  said  to  be  the  richest. 

During  a  second  visit  to  the  region  in  Octo- 
ber I  found  that  the  Alaska  mill,  of  two 
An  Alaska  ^^^^y  Stamps,  had  been  running  a 
short  time  ;  and  Mr.  Preston  was 
good  enough  to  show  me  several 
gold  bricks  produced  and  to  give  me  the 
latest  information  regarding  the  mine.  Two 
shafts  had  been  sunk,  400  feet  apart,  shaft  A 
being  down  95  feet  with  drifts  at  the  65-foot 
level,  running  25  or  30  feet  east  and  20  feet 
west.  A  winze  was  down  40  feet  at  a  dis- 
tance of  65  feet  from  the  shaft. 

During  16^  days'  run  about  109  tons  of 
rock  from  shaft  A  had  been  milled,  almost 
Mill  test  of  h^^^  slate.  The  result  had  been 
the  ore.  293^  oz.  avoirdupois  of  gold,  sup- 
posed to  be  worth  $16.50  per  oz.,  amounting 
in  \alue  to  $4,843,  or  about  $44  per  ton.  It 
was  supposed  that  from  $1.75  to  $4  remained 
in  the  tailings,  owing  to  imperfect  working  of 
the  mill,  and  that  there  were  6^  per  cent, 
of  concentrates  which  would  run  about  $70 
per  ton.  This  showing  is  certainly  very 
good,  and  if  further  development  proves  the 
continuance  of  the  ore  supply  the  mine  should 
prove  valuable. 

A  wagon  road  has  been  cut  from  Little 
Turtle  to  Bad  Vermilion  lakes,  but  owing  to 
rains  and  heavy  traffic  it  was  in  a  horribly 
muddy  condition  on  August  10. 

Lower  Seine  Region. 

The  Lower  Seine  region  has  been  so  fully 
described  from  the  geological  point  of  view 
in  previous  volumes  of  the  Bureau  of  Mines 
Keports  that  nothing  more  need  be  said  of  it 
here.     We  found  that  development  had  not 
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gone  on  as  rapidly  as  had  been  expected  the 
previous  year.  The  Foley  mine  owing  t<j 
various  vexatious  delays  in  gettintj  in  its  air 
compressors  was  not  working  full  time,  and 
no  work  was  proceeding  at  the  Ferguson 
mme. 

In  October  I  found  that  the  machinery  for 
the  Foley  was  just  on  hand,  and  it  was  ex- 
The  Foley  pected  that  the  mine  would  soon  be 
M'"®-  in    a    condition    to   keep   the    mill 

going  continuously.  At  that  time  the  main 
shaft  was  down  about  300  feet,  and  the  vein 
averaged  3^  feet  in  width  as  compared  with 
28  inches  in  the  upper  part.  At  the  210-foot 
level  the  vein  was  7^  feet  wide  to  the  north 
of  the  shaft.  About  400  feet  of  sinking  and 
900  feet  of  drifting  had  been  done  in  all  early 
in  October.  The  quartz  had  not  turned  out 
as  rich  as  was  expected  from  the  results  of 
assays,  only  about  $12  per  ton  being  obtained 
on  the  plates.  The  concentrates  were  not 
over  one  per  cent,  and  carried  $75  to  §100 
per  ton.  Though  the  gold  c<»ntents  were  less 
than  had  been  anticipated,  they  were  «]uito 
sufficient  to  yield  a  good  profit  from  econom- 
ical mining  and  milling,  and  it  is  to  be  hoped 
that  the  company's  enterprise  and  jjersever- 
ance  will  be  well  rewarded.  It  was  stated 
that  the  mill  had  })roduced  $35,000  up  to 
date. 

The  AD2  mine  is  on  the  same  area  of  proto- 

gine,  but  farther  north.     We  found  the  men 

_  actively  at  work  putting  ui)  camps 

The  AD2  ,  „  , 

MiniiiK        and  a  small  two-stami)  mill  of  a  new 

Company. 

pattern.  Ihis  })roperty  was  sur- 
veyed April  15,  1894,  having  been  found  l)y 
J.  S.  Campbell  before  the  Wiegand  mine,  so 
that  it  was  the  first  discovery  in  the  region. 
The  AD2  Mining  Company  of  Duluth  own 
this  location,  as  well  as  AD3  and  4.  It  is  in- 
corporated under  the  laws  of  Ontario,  Mr. 
W.  W.  Butchart  being  president  and  Mr.  \V. 
Fawcett  secretary.  In  Octol^er  I  found  that 
the  mill  had  proved  a  failure  and  had  been 
removed.  At  that  time  18  or  20  men  were 
at  work,  and  the  foreman,  Mr.  E.  Falconer, 
stated  that  a  shaft  37  feet  deep  had  been 
sunk  on  the  Gem  vein,  and  that  a  drift  135 
feet  in  length  had  been  driven  on  the  same 
vein  100  feet  down  the  hillside,  the  vein 
being  four  feet  wide.  A  mill  run  from  this 
ore  was  said  to  be  very  satisfactory  in  spite 


of  the  poor  work  done  by  the  stamps.  The 
Moose  vein  had  been  drifted  on  75  feet,  had 
distinct  walls  and  was  3^  feet  wide.  A 
8i)ecimen  of  (juartz  from  the  mine  assayed 
$10  per  ton. 

Just  north   of  the   Fergu.son  mine,   in  the 

Huronian  l)eyond  the   protogine  area,  is  the 

Randoli)h   or    (iolden    Star    mine, 

orGoiiUii     AL114,    116   and    J04,    belonging 

Slur  Mine.  ,       f>.    •         t-.  •  i   -r*    •         t     i 

to  tlie  Seme  Kiver  and  Kaniy  l^iko 
Exploration  Company,  Mr.  Tiiomas  A.  Mer- 
ritt  being  president,  Mr.  Edwin  Ward  man- 
ager and  Mr.  \V.  J.  Merritt  superintendent. 
The  head(|uarters  of  the  comj)any  are  at 
Duluth.  Eight  miners  were  employed  and 
eight  surface  men  putting  up  aimps.  Tlie 
ore  here  is  very  rusty  or  else  charged  with 
suli)hides,  the  vein  averaging  fiveleet  wide. 
A  shaft  had  been  sunk  45  feet  ()n  July  12, 
Two  specimens  taken  from  the  dump  a.s8Jiyed 
1  dwt.  and  3  oz.  7  dwt.  per  ton  respectively. 
The  dump  was  however  not  carefully  sampled, 
and  the  results  must  not  i>e  looked  <m  as 
giving  the  average  value  of  the  ore. 

The  Alice  A  mine,  formerly  known  as  the 
Archibald  location,  lies  noith  of  Wild  Potato 

The  Alice  A  ^•^^^'  ''•"^^  in  July  was  reached  by 
Mine.  ^  ^j.j^jj  three  miles  in  length,  largely 

through  muskeg  ;  but  now  has  a  roatl  con- 
necting it  with  Bell  City  on  Shoal  lake.-  It 
is  owned  by  the  American-Canadian  Gold 
Mining  Co.  of  West  Superior,  Wis.,  Mr.  A. 
S.  Hillyer  being  president,  and  Mr.  U.  H, 
Hillyer  manager. 

Work  was  only  beginning  in  July.  A 
crosscut  had  been  made  across  a  band  of 
rock  showing  mary  bedded  veins,  a  i)it  about 
10  feet  deep  having  been  sunk  at  each  end. 
There  was  a  considerable  quantity  of  quartz 
to  be  seen,  though  the  veins  are  very  irresf- 
ular.  Some  of  the  quartz  contains  iron 
pyrites,  copper  pyrites  and  galena,  and  rich 
specimens  of  gold  have  been  obtained  from 
the  property.  Much  more  development  than 
we  saw  during  our  visit  will  be  necessary  to 
prove  the  value  of  such  a  property. 

The  country  rock  of  the  Alice  A  mine  ia 
felsite  schist  of  the  Huronian,  but  it  lies  not 
far  from  the  Lainentian  contact,  which  fol- 
lows the  channel  of  Little  Turtle  river. 
On  the  way  north  fnm  Wild  Potato  lake 
some  of  the  ridges  of  rock  |>a8sed  are  schist 


I30 


Bureau  of  Mines  Report 


Vol  VII 


conglomerate,  doubtless  a  continuation  of 
the  conglomerates  of  Shoal  lake.  The 
country  traversed  on  the  tiail  is  on  the  whole 
very  level,  and  with  the  exception  of  some 
muskeg  and  some  ridges  of  rock  should  prove 
very  favorable  for  the  proposed  Rainy  Eiver 
railway.  The  woods  are  mostly  small  second 
growth. 

On  July  14  we  started  up  the  river  for  the 
Sawbill  region.  As  the  route  with  its  num- 
erous portages  has  been  described  before,  no 
reference  need  be  made  to  it  now. 

The  Harold  Lake  mine  we  found  shut 
down  with  only  a  caretaker  in  charge. 

Upper  Seine  Region. 

We  found  much  activity  at  the  Sawbill  and 
Hammond  Reef  mines,  a  10-stamp  mill  being 
in  process  of  erection  on  each  property,  and 
development  work  going  on  also. 

At  the  Sawbill  mine  the  shaft  was  down 
155  feet,  with  500  feet  of  drifting  at  two 
Sawbill  levels,  60  feet  and  120.  The  vein 
^*°^-  was  18  feet  wide  at  the  bottom  of 

the  shaft.  Sixty  men  were  employed,  24  of 
them  miners.  As  Mr.  Bow's  report  will 
give  full  details,  it  will  be  unnecessary  to 
do  so  here.  The  geology  was  taken  up  in 
last  year's  report.  Since  our  visit  the  mill 
has  been  running  on  the  large  ore  pile,  with 
results  that  have  disappointed  those  inter- 
ested in  the  mine  ;  the  ore  running  much 
lower  than  had  been  estimated  from  the 
results  of  assays. 

One  end  of  the  Hammond  Reef  "stock- 
work  "  is  said  to  extend  to  the  Sawbill  prop- 
erty, and  may  be  of  importance  in  the 
future. 

The  Hammond  Reef. 

The  Hammond  Reef,  or  Dike,  as  it  is  often 
but  incorrectly  called,  was  visited  and  exam- 
ined on  July  17,  lc97,  and  one  or 

Extent  and  .   „        .  /  '      , 

character  of  two  following  days.  This  remark- 
able "reef"  consists  of  a  zone  of 
greatly  shattered  protogine  or  altered  granite, 
in  which  quartz  has  been  deposited,  filling 
all  the  small  fissures  and  cementing  the  rock 
together  again.  It  may  be  followed  for  sev- 
eral locations  in  a  direction  about  n.  25°  e., 
roughly  parallel  to  the  southeastern  shore  of 
Sawbill  lake. 


The  country  rock  is  mapped  by  the  geo- 
logical survey  as  Laurentian  biotite-granite- 
gneiss,  and  Huronian  schist  crops  out  a  mile 
or  two  northwest,  so  that  the  reef  is  not 
far  from  the  contact  of  the  two  forma- 
•tions. 

At  the  time  of  my  visit  a  crosscut  waa 
being  made  on  location  337X,  the  length 
Location  being  about  200  feet  and  the  cut 
^^^^-  about  26  feet  deep.     Rather  coarse 

grained  granitoid  gneiss,  greenish  gray  or 
reddish  gray  in  color,  occurs  at  each  end  of 
the  cut,  the  space  between  showing  crushed 
and  slickensided  protogine  (granite)  with 
much  intermixed  quartz,  the  width  being 
about  100  feet.  A  band  of  green  schistose 
rock  towards  the  western  side  of  the  cut, 
found  under  the  microscope  to  be  an  impure 
dolomite  with  some  chlorite,  appears  to  influ- 
ence the  gold  contents  of  the  zone,  the  richest 
rock  occurring  in  its  neighborhood.  The 
green  dolomite  weathers  red.  In  it  and  the 
adjoining  quartz,  as  well  as  the  protogine, 
iron  pyrites  occurs  in  varying  quantities, 
sometimes  also  a  little  galena,  zincblende  and 
magnetite. 

The  pay  rock  was  stated  to  be  about  nine 
feet  wide,  dipping  50°  to  the  southeast,  as 
observed  on  the  rough  foot  wall  of  green 
schist.  Some  minute  specks  of  free  gold 
were  visible  in  rock  from  the  northeast  end 
of  the  cut  and  ,a  panning  of  ore  from  the 
open  cut  gave  a  fair  tail  of  gold,  very  fine 
colors  for  the  greater  part,  but  with  a  few 
larger  particles. 

There  are  three  quartz  veins  associated 
with  the  reef,  and  on  one  near  the  stamp 
mill  a  shaft  60  feet  deep  had  been  sunk. 
The  quartz  was  not  promising.  B  ^'^ein,  near 
the  open  cut,  dips  about  4.0°  towards  the 
south,  and  apparently  runs  inio  the  ^^eef. 
It  is  about  three  feet  thick,  carries  some 
free  gold  and  aflbrds  fairly  good  looking 
quartz.  A  new  vein  was  being  explored 
somewhat  to  the  northwest  of  the  reef, 
averaging  at  least  a  foot  in  width,  but  in 
some  places  much  wider.  This  vein  is  nearly 
vertical,  shows  some  free  gold  and  contains 
much  galena.  The  quartz  looks  well,  but  is 
stated  to  be  low  grade. 

The  crosscut  above  described  is  said  to  bo 
at  the  narrowest  and  least  promising  part  of 
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the  zone,  though  it  has  furnished  some  free 
gold  all  the  way  down. 

On  location  316X,  towards  the  southwest, 
the  shattered  band  of  protogine  with  inter- 
Lopation  mixed  quartz  is  much  wider,  at 
3i«x.  least  300  feet.     Some  of  it  is  hrec- 

cia-like,  and  portions  are  of  green  schist 
similar  to  that  already  described.  Here  a 
series  of  small  pits  and  strip])ings  has  been 
carried  across  the  zone  or  reef,  disclosing  on 
the  whole  better  looking  quartz  than  that  at 
the  open  cut  on  337X.  A  bit  of  rock  from 
this  portion  weighing  three  or  four  ounces 
panned  very  well,  showing  a  tail  of  very  fine 
gold  an  inch  and  a  half  or  two  inches  long. 
This  was  of  course  a  selected  piece,  and  no 
doubt  ran  much  higher  than  the  average. 

At  the  time  of  my  visit  the  mill  was  not 
completed,  and  no  important  tist  had  been 
made  of  the  ore  ;  but  I  satisfied  myself  that 
the  deposit,  including  shattered  protogine 
and  quartz,  forming  what  the  Germans  call 
a  '*stockwork,"  is  of  immense  dimensions, 
and  that  some  parts  of  it  at  least  carry 
gold. 

As  a  good  water  power  is  available  on 
Clearwater  creek,  two  or  three  miles  away,  a 
large  mill  could  be  operated  inexpensively  ; 
and  I  estimate  that  by  working  on  a  sufficient 
scale  the  huge  ore  body  could  be  treated  at  a 
profit  if  it  will  average  ^5,  or  perhaps  even 
less,  of  free  milling  gold.  If  the  average 
rock  runs  above  $5,  it  seems  as  if  the  mine 
should  be  a  very  i)rofitable  one  ;  and  if  the 
whole  width  of  from  100  to  300  feet,  with  a 
length  of  about  three-fourths  of  a  mile,  as 
far  as  followed  by  myself,  should  turn  out  to 
be  of  workable  grade,  the  mine  must  cer- 
tainly be  of  very  great  magnitude  and  could 
be  worked  for  a  long  time  quite  inexpensively 
as  an  open  quarry. 

Seven  assays  of  ore  from  the  Hammond 
Reef  were  made  in  the  laboratory  of  the 
Assays  of  School  of  Science,  Toronto,  chiefly 
the  ore.  from  samples  obtained  on  31GX. 
Three  were  select  samples  and  of  course  ran 
above  the  general  average.  The  highest, 
taken  from  a  small  cut  200  feet  from  the 
west  wall  on  location  316X,  yielded  3  oz. 
3  dwt.  ;  two  others,  1  oz.  18  dwt.  and  1  oz. 
9  dwt.  respectively.  Three  samples  taken 
from  average  rock  gave  a  trace,  4  dwt.  and 


10  dwt.  per  ton.  A  specimen  picked  uj)  from 
the  tramway  ballast  gave  1  oz.  lU  dwt.,  l)ut 
of  ccmrse  an  average  of  the  ballast  would 
probably  run  much  lower.  The  results  of 
assays  given  here  must  not  be  taken  aa 
representing  the  average  value  of  the  ore, 
since  no  attenq)t  was  made  to  s;iinple  such 
an  immense  body  of  ore  in  a  complete  way, 
our  time  being  too  short  for  the  purpose  ; 
but  tlie  results  certainly  show  that  the  rock 
is  auriferous  over  a  considerable  width. 

The  Hannnond  Reef  was  discovered  by  an 
Indian,  who  brought  in  Mr.  Hannnond  to 
see  it.  The  latter  was  at  first  much  disap- 
pointed with  the  barren  look  of  the  rock  and 
the  absence  of  a  distinct  vein  ;  afterwards, 
however,  finding  that  the  material  panned 
well,  he  was  better  satisfied. 

A  short  visit  was  made  to  the  beautiful 
Clearwater  lake  which  furnishes  about  a  50- 
foot   head  of  water,   as  shown    by 

The 

Clearwater  aneroid,  in  the  descent  of  its  creek 
to  Sawbill  lake.  It  lies  entirely 
within  the  Huronian  schists,  and  several 
locations  have  been  taken  up  near  its  shores  ; 
but  as  little  development  work  had  been 
done  on  any  of  them  and  our  time  was  limit- 
ed, we  decided  to  proceed  on  our  way  up 
Seine  river.  We  found  a  busy  canoe  tratlic 
on  this  formerly  lonely  waterway,  numbers 
of  visitors  coming  in  from  the  railway  at 
Bonheur,  and  Indians  going  out  with  empty 
canoes  or  returning  with  heavy  loads  of  sup- 
plies. The  (Jovernment  road  was  advanc- 
ing and  had  already  cut  off  some  bad  jjor- 
tages. 

On  to  Lac  des  Mille  Lacs. 

'  At  the  entrance  to  Sawbill  lake  on  the 
Seine  river  is  a  camp  of  the  Toronto  and 
Western  Company.  The  cook,  in 
and""  °  the  absence  of  the  manager,  Mr. 
Western  Co.  g  ^y  Lockman,  informed  me  that 
they  were  developing  two  properties,  4V2X. 
down  the  river  and  393X  up.  The  latter 
was  visited,  and  proved  to  be  a  zone  of  shat- 
tered granite  running  north  25''  west,  con- 
taining numerous  quartz  stringers.  Tlie 
widest  of  these  was  18  inches,  the  aver- 
age about  a  foot.  The  quartz  contains  a  little 
iron  pyrites  and  sericite,  and  specks  of  free 
gold  are  found.     The  shattered  zone  extenda 
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over  a  bare  hill,  and  on  this  three  pits  a  few 
feet  deep  had  been  sunk,  the  extreme  ones 
being  200  feet  apart.  Three  miners  were  at 
work  sinking  one  of  these  pits.     W.' 

About  two  miles  above  Sawbill  lake,  at  the 
point  where  the  river  enters  Lynx  Head  lake, 
,      ,.  Mr.     M.    W.    Bates    owns    AL66. 

Jjocation 

AL66.  Here  an  ore  body  somewhat  like 

the  Hammond  reef  is  being  opened  up.  The 
band  of  quartz  mixed  with  some  green  schist 
strikes  about  north  35°  east.  The  green  rock 
becomes  rusty  on  weathering,  and  the  quartz, 
which  is  rather  white,  contains  some  pyrites, 
the  whole  being  about  50  feet  wide  at  the 
tjrosscut.  It  is  not  expected  that  the  deposit 
will  prove  high  grade,  but  it  is  hoped  that  it 
may  be  worked  profitably  on  a  large  scale  ; 
and  an  adjoining  fall  of  12^  feet  on  the  river 
will  furnish  cheap  power  for  a  mill. 

On  an  island  belonging  to  the  same  loca- 
tion there  is  a  vein  four  feet  wide,  running 
parallel  to  the  main  reef  but  a  few  hundred 
feet  to  the  southeast,  the  quartz  containing 
a  considerable  amount  of  iron  and  copper 
pyrites.  Eight  chains  from  the  last,  at  the 
east  end  of  the  island,  there  is  a  well  defined 
vein  5^  or  six  feet  wide  containing  white  and 
rosy  quartz  with  much  copper  pyrites.  This 
vein  has  a  good  foot  wall,  but  less  perfect 
hanging  wall.  It  is  in  greenish,  much  shat- 
tered protogine. 

At  the  Hawk  Bay  mine,  324X,  under  the 
directorship  of  Mr.  H.  A.  Wiley,  we  found 
„  ,  g  Mr.  W.  A.  Harvey  as  superintend- 
Mine.  ent,  who  kindly  took  us  around  the 

property.  Two  shafts  were  sunk  432  feet 
apart,  one  to  SO  the  other  to  90  feet.  At 
the  bottom  of  the  80-foot  shaft  we  found 
the  vein  rather  pinched,  being  not  more 
than  a  foot  wide.  The  main  vein  on  which 
the  shafts  are  and  a  smaller  parallel  one, 
125  feet  to  the  west,  are  very  irregular 
as  traced  in  the  surface  and  are  seen  equally 
irregular  below  ground.  The  vein  strikes 
about  25°  and  is  nearly  vertical  in  the  upper 
part  of  the  shaft.  The  quartz  is  rather  white, 
and  the  country  rock  is  a  greenish  gneiss 
with  an  east  and  west  strike.  The  mine, 
which  had  18  men  at  work  in  July,  has  since 
shut  down. 

325X,  owned  by  Messrs.  Hendry,  Tilden 
and  Co.,  lies  to  the  northeast  of  the  Hawk 


Bay  mine.  Here  Mr.  E.  Giessen  as  super- 
intendent with  11  men  was  sinking  a  shaft  on 
Location  ^  vein  running  north  30"  east,  and 
^^^^'  having    a    width    on    the    average 

of  about  2h  feet.  The  quartz,  which  was 
very  like  that  of  324X,  is  associated  with 
green  chlorite  schist.  The  shaft  was  50  feet 
deep  on  July  19. 

'North  of  Reserve  island  is  location  277X. 

A  zone  of  sheared  granite  running  north  25° 

east  crosses  a   point   of   protogine 

Location  ^  i  & 

277X.  granite   for   about  200  feet.      The 

zone  averages  about  10  or  12  feet  and  holds 
small  included  masses  of  green  schist. 
Quartz  occurs  in  this  decomposed  granite  and 
included  schist  in  narrow,  irregular  seams. 
The  thickest  vein  seen  was  15  inches  wide 
where  it  was  exposed  in  a  pit  about  16  feet 
deep.  At  the  other  end  of  the  stripping, 
about  150  feet  distant,  a  second  pit  six  feet 
deep  and  10  wide  had  been  made.  Little 
sulphide  is  seen  in  the  quartz  or  schist, 
although  the  latter  weathers  to  a  pronounced 
red  or  yellow.  The  workmen  were  all  out 
for  supplies  at  the  time,  and  no  information 
as  to  the  company  was  obtained.     W.' 

AL  281,  282  and  283  lie  a  half  mile  inland 
from  a  bay  projecting  northeast  of  Reserve 
island.  These  locations  were  visit- 
AL  281.  282  ed  on  July  20,  under  the  guidance 
of  Mr.  Hammond,  who  was  attending 
to  some  development  work  at  the  time,  nine 
men  being  employed  in  stripping  and  sinking 
pits  upon  these  recently  discovered  deposits. 
A  vein  runs  northeast  and  southwest  through 
a  greenish  or  gray  granitoid  gneiss.  There 
is  often  a  ridge  of  Laurentian  rock  on  the 
northwest  side,  the  vein  showing  along  with 
greenish  sheared  protogine  and  a  weathered 
rusty  schistose  rock  at  the  bottom.  It  has 
been  traced  more  or  less  continuously  for  2^ 
miles.  In  some  places  the  quartz  with  some 
rusty  schist  is  10  or  more  feet  wide,  but  in 
places  no  quartz,  only  rusty  schist,  is  to  be 
seen.  The  vein  dips  50°  or  60°  to  the  north- 
west, under  the  ridge  just  mentioned.  The 
quartz  often  looks  well,  is  mixed  with  blue- 
green  chlorite  in  places  and  carries  a  good 
deal  of  free  gold  in  at  least  some  parts. 
Three-eighths  of  a  mile  to  the  northwest  there 
is  a  quartz  vein  running  roughly  ]iarallol  to 
the  previous  one,  also  in  the  Laurentian.     It 
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is  said  to  have  been  traced  over  two  miles. 
The  vein  is  sometimes  from  six  to  10  feet 
wide  and  has  along  side,  in  some  places  at 
least,  a  band  of  green  schist.  The  hanging 
wall,  where  we  saw  the  vein,  is  partly  talcose, 
partly  protogine.  The  foot  wall  was  not 
well  exposed.  This  vein  dips  about  80°  to 
the  northwest.  Much  of  the  quartz  looks 
very  white.  Dikes  of  diabase  run  through 
the  granitoid  gneiss  parallel  to  this  vein. 

This  and  the  previously  mentioned  vein 
were  stated  to  have  been  found  in  June  by 
A.  J.  Leguyer,  who  was  associated  with 
Messrs.  L.  Roy,  J.  Savord  and  James  Ham- 
mond. This  prospecting  party  had  found 
several  new  lakes,  one  six  miles  in  length,  in 
the  region  they  had  worked  over. 

In  January  Mr.  Hammond  informed  me 
that  a  shaft  had  been  sunk  in  the  granite  on 
the  northwest  side  of  the  first  mentioned  vein, 
40  feet  from  it.  The  shaft  was  then  9G  feet 
deep,  and  the  vein  had  been  struck  at  77  feet. 
Drifting  had  been  begun  in  each  direction. 

On  July  21  we  set  out  for  Savanne,  via 
Partridge  lake  and  river  and  Lac  des  Mille 
AcroaH  Lac  Lacs.  As  the  route  was  described 
iTcfto'^  in  the  last  re})ort  of  the  Bureau  of 
Savanne.  Mines  no  further  mention  of  it  is 
required  here.  Strong  head  winds  hampered 
our  progress,  and  on  the  following  day  almost 
made  canoeing  impossible  on  the  wide  nor- 
thern reach  of  Lac  des  Mille  Lacs.  Fortun- 
ately the  small  steamer  plying  on  the  lake 
picked  us  up  and  took  us  in  to  Savanne. 

East  on  the  C.  P.  R.  Line, 

On  the  following  day  we  reached  Fort 
William,  and  spent  this  and  the  next  day  in 
On  McKay  visiting  some  interesting  localities 
at°Pnrt'"  near  by  and  in  obtaining  informa- 
Wiihani.  tion.  An  excursion  was  made  to 
the  top  of  McKay  mountain  to  look  for 
glacial  phenomena  and  to  settle  the  height 
of  the  old  beaches  so  well  shown  on  the 
mountain  side.  We  found  well  marked 
glacial  grooves  on  the  very  top  of  the  moun- 
tain, having  a  direction  of  north  GO"  east, 
with  rounded  surfaces  to  the  northeast  and 
rough  ones  on  the  lee  side  to  the  southwest. 
We  made  the  height  of  the  mountain  almost 
exactly  1,000  feet  above  lake  Superior,  the 


plateau  on  which  the  chaj)el  stAnds  l)€ing  617 
feet  above  the  lake.  These  measurements 
accord  fairly  well  with  those  made  on  a  pre- 
vious occasion.  The  meanderings  of  the 
Kaministiijuia  through  its  1<jw  alluvial  {ilain 
are  seen  from  the  mountain  top  as  if  on  a 
map,  and  the  ox-bow  lakes  left  behind  ])y 
changes  of  the  channel  are  specially  interest- 
ing. 

Availing  ourselves  of  an  excursion,  we 
visited  Kakal)eka  on  the  Kaministiquia, 
Kakabeka  ^^  ***  ^^  study  the  section  of  the 
Kainin'iV^^*  Animikic  shown  there  in  the  gorge. 
tKiuia.  ^  jjj^g    series  of    terraces    may  bo 

seen  on  the  way  to  the  falls,  which  are  in 
themselves  magnificent.  The  brown  water 
foams  into  creamy  white  in  the  descent,  and 
is  very  beautiful  though  so  entirely  unlike 
the  clear  blue-green  of  Niagara.  An  enor- 
mous waterpower  is  available  here  if  recpiired 
for  electrical  smelting  or  other  purimses  in 
the  future. 

The  soft,  almost  horizontal  Animikie  slate, 
with  its  bands  of  chert,  makes  a  great  con- 
trast with  the  much  folded,  highly  crystalline 
Laurentian  and  lluronian  r(jcks  among  which 
we  had  been  working  for  the  past  few  weeks, 
and  on  which  it  rests  unconformably. 

On  our  way  east  Professor  Willmott 
visited  Schreiber  and  the  Empress  mine  at 
Jackfifsh,  which  I  had  examined  on  a  previous 
occiision  ;  and  I  stopi)ed  at  Peninsula  and 
Missanabie. 

Peninsula  to  Port  Coldwell. 

As  it  was  re})orted  that  iron  ore  had  been 

found  near  Peninsula  I  stopped  there  a  day 

,    and  walked  west  along  the  railway 

A  reported 

iron  ort  dis-  to  Port  Coldwell.    1  found  however 

covery.  ■r*       •  i       i 

that  no  one  at  Pcnnisula  knew  of 
any  iron  deposits  of  importance.  Mr. 
Mudge,  hotel  keeper  at  the  place,  and  the 
foreman  of  the  section  kindly  went  with  mo 
as  guides  for  part  of  the  way.  The  region 
traversed  is  almost  mountainous,  lofty  and 
precipit<ius  hills  rising  all  around.  The 
coast  of  lake  Superior  is  very  grand  along 
this  part  of  the  railway.  The  rocks  for  the 
greater  j^art  of  the  distance  are  syenites,  dark 
gray  or  red  in  color  ;  but  about  five  miles 
west  of  Peninsula  dark  green,  very  fine 
grained  amygdaloids   occur  to  the   north  of 
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the  railway.  A  few  thin  seams  of  magnetite 
occur  in  this  rock  within  a  mile  of  the  rail- 
way, near  a  small  lake  with  rugged  walls  of 
rock.  The  thickest  vein  is  not  more  than 
an  inch  or  two,  so  that  the  ore  deposits  are  of 
no  importance.  Black  sand  (magnetite)  oc- 
curs a  mile  or  two  east  of  Peninsula,  but  not 
in  large  beds. 

Pic  river  flows  into  lake  Superior  between 
Peninsula  and  Port  Coldwell,  and  large  and 
^.    .  small  veins,   said  to  carry  gold  in 

Pic  river  /  "^     '^ 

and  Port      fair  Quantities,    are  reported  from 

Coldwell.  ^ 

points  up   this   river  ;    but    I  had 
neither  time  nor  a  guide  to  visit  them. 

Port  Coldwell  is  a  picturesque  fishing 
village  surrounded  by  very  striking  scenery. 
The  rocks  observed  along  the  way  will  in  the 
future  perhaps  furnish  useful  building  and 
ornamental  stone,  since  syenites  of  all  colors 
from  black  to  red  and  pale  gray,  as  well  as 
diorite,  both  dark  and  light  gray,  occur  in 
great  quantities  at  points  where  quarries 
could  be  located  close  to  harbors.  The  char- 
acters of  these  rocks  will  be  described  in  the 
petrographical  section  of  this  Report. 

Schreiber  and  its  Vicinity. 

'  A  little  over  a  mile  from  Schrieber  is  the 

pyrite  deposit  on  location  R606  owned  by  the 

Davis  Sulphur  Ore  Company  of  'New  York. 

The    president    is    H.    J.     Davis  ; 

The  pyrite  r-i      -r,      c^  i  m, 

deposit  on  treasurer,  U.  ±5.  Stranahan.  The 
country  rock  is  a  diabase,  through 
which  a  dike  of  granite  has  been  erupted. 
The  pyrites  deposit  extends  at  right  angles  to 
this  dike  up  to  it,  but  not  beyond  it.  The 
deposit  has  been  uncovered  for  about  70  feet 
and  has  a  width  of  three  to  10  feet.  On 
the  surface  it  has  decomposed  to  a  gossan  for 
about  10  feet,  which  has  all  been  removed. 
The  ore  is  mostly  pyrite,  though  there  is  con- 
siderable pyrrhotite  in  places.  The  latter 
frequently  carries  chalcopyrite.  The  pyrrho- 
tite is  considered  useless  as  a  source  of  sul- 
phur. The  pyrite  is  very  pure  and  a  trial 
shipment  is  said  to  have  given  good  satisfac- 
tion. At  the  time  the  property  was  visited  a 
tunnel  was  being  driven  into  the  hill  to 
prove  the  width  of  the  deposit  at  a  depth  of 
25  feet.  If  the  deposit  proves  as  extensive 
as  supposed  a  tramway  will  be  built  to  lake 
Superior  and  the   ore  can  then   be  cheai)ly 


shipped  to  the  American  market.  The  pre- 
sent owners  have  had  long  experience  in 
manufacturing  sulphuric  acid.  Their  minea 
in  Massachusetts  are  now  nearly  exhausted, 
and  they  are  looking  to  lake  Superior  for  raw 
material.  The  mine  foreman  said  that  ho 
understood  $15,000  had  been  paid  for  the 
property. 

'  A  few  hundred  yards  from  the  pyrite,  car- 
bonaceous  shales  outcrop  along  the  bank  of  a 
small  creek.  A  pit  was  excavated  in  the  side 
of  the  hill  under  the  impression  that  the 
material  was  graphite.  Several  barrels  of 
the  more  graphitic  shales  were  standing  near 
by.  No  more  work  is  being  done  here,  as  it 
is  realized  that  the  substance  is  useless. 

'  The  following  morning  I  went  with  Mr. 

Samuel  Otisse  to  see  the  locations  of  which 

he  is  managing  the  development.     We  went 

east   of  Schreiber    for    four    miles 

The  Otisse 

Mining  Com-on  a  Canadian  Pacific  locomotive, 
and  then  followed  a  good  trail  to 
the  north  of  the  track  for  three-quarters  of  a 
mile.  The  locations  AL216  and  217  are 
owned  by  the  Otisse  Mining  Company  of 
Schrieber.  President,  George  Marks  of  Port 
Arthur ;  secretary,  Alfred  Peters  of  Schreiber ; 
capital,  $1,000,000  in  $1  shares.  Five  veins 
have  been  found  on  the  property,  but  only 
one  has  been  worked.  This,  the  main  vein, 
runs  about  northeast  in  diorite  schist.  Two 
shafts  have  been  sunk  on  the  vein  1,200  feet 
apart.  No.  1  was  down  34  feet  and  showed  a 
band  of  quartz  four  feet  wide  mixed  with  a 
little  schist.  The  south  wall  is  well-defined  by 
a  dike  of  diabase  running  with  the  schists. 
On  the  north  the  wall  is  not  clearly  defined. 
No.  2  shaft,  situated  on  a  hiU,  has  been  sunk 
for  30  feet.  The  quartz  is  here  mixed  with 
schist  as  in  No.  1,  and  the  same  dike  of  diabase 
forms  a  definite  wall  on  the  south.  The  quartz 
is  blue -gray  in  color,  with  considerable  pyrite 
and  a  little  visible  gold.  In  No.  2  a  little 
pyrrhotite  is  seen  in  the  quartz.  A  mill  test 
of  one  ton  made  at  Kingston  gave  $15.53  as 
the  value  of  the  free  gold  and  concentrates. 
A  sample  taken  for  assay  gave  $15  per  ton  nt 
the  School  of  Science.      W.' 

The  Empress  Mine. 

'  At  Jackfish  bay  I  met  the  caretaker  of  the 
Empress  mine  and  ho  was  kind  enough    tc 
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guide   me  in    and   show    me  the    property, 

though  not    without  some    misgivings.     The 

,      mine  was  closed  down  and  he  had 

Extent  of 

workiiiK'K  (it  strict    orders    to   admit  no    one  to 

the  njiiic- 

the  underground  workings.  After 
some  trouble  I  succeeded  in  persuading  him 
that  I  had  a  right  to  enter  and  that  1  could 
not  wait  for  two  days  to  obtain  permission 
from  the  president.  The  early  workings  and 
the  mill  have  been  sufficiently  described  by 
Dr.  Coleman  in  the  sixth  Report  of  the 
Bureau  of  Mines,  p.  110.  Since  his  visit  the 
tunnel  has  been  driven  into  the  side  of  the 
hill  intersecting  the  veins  and  permitting  of 
very  economical  working  to  that  level.  All 
ore  is  delivered  by  gravity  at  the  top  of  the 
mill,  and  no  pumping  is  necessary  to  drain 
the  present  work- 
higs.  Mr.  Bow,  the 
Inspector,  and  my-  ' 
self  measured  with 
a  tape  the  length  of 
the  tunnel  and 
drifts,  a  plan  of  ^p2,"W[ 
which  is  here  given 
on  the  scale  of  200 
feet  to  the  inch. 

'  From  the  en- 
trance of  the  tunnel 
t<^  No.  1  vein  is  229 
feet.  A  drift  has 
been  carried  along 
it  fi)r  35  feet  to  the 
east.     The   vein   is 

about  eight  feet  wide  and  pretty  uniform. 
Near  the  tunnel  a  little  sloping  has  been 
done,  the  only  work  of  the  kind  under- 
ground. The  whole  vein  seems  well  mineral- 
ized. On  the  west  side  only  a  shot  or  two 
has  been  put  in  this  vein,  but  there  is  a  large 
showing  of  quartz.  Just  south  of  the  vein 
about  20  feet  of  well-mineralized  ([uarbz  is 
Been  on  the  side  of  the  tunnel.  A  little 
north  of  the  same  drift  there  is  a  similar 
showing  six  to  nine  feet  wide.  Nothing  has 
been  done  with  these  veins  yet.  No.  2  vein 
is  cut  by  the  tunnel  263  feet  from  the 
entrance.  A  drift  has  been  run  82  feet  to 
the  east  along. a  vein  six  to  eight  feet  wide. 
At  the  end  of  the  drift  the  vein  is  seven  feet 
wide,  of  which  about  one-half  is  quartz  and 
the  rest  schist.     On  the  west  a  drift  has  been 
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carried  31  feet  on  No.  2  vein,  where  it 
pinches  out  entirely.  In  the  roof  of  the 
drift  near  this  tunnel  there  seems  to  be 
plenty  of  (juartz.  Seven  feet  north  of  No.  2 
drift  a  vein  of  quartz  well  mineralized  and 
seven  feet  wide  is  seen  on  the  face  (.f  the 
tunnel  dipping  45  s<»uili.  Tlie  third  drift 
was  begun  38(>  feet  from  the  entrance  of  the 
tunnel.  To  the  east  it  was  carried  32  feet 
along  a  vei'i  eight  feet  wide.  The  win 
material  consists  of  (piartz  carrying  pyrites 
in  considerable  schist.  In  places  about  lialf 
of  the'vein  is  quartz.  On  the  west  the  drift 
has  been  run  84  feet  along  a  vein  averaging 
about  seven  feet.  As  on  the  east,  the  (juartz 
is  distributed  through  considerable  schist. 
At  the  end  of  the  drift  the  thickest  single 
piece  of  quartz  was  six  inches.  Nearer  the 
tunnel  there  was  more  (piartz.  The  tunnel 
has  been  run  31  feet  beyond  tne  third  drift. 
Below  the  mouth  of  the  tunnel  is  a  lurge» 
high  ore  dump  of  quartz  and  pyritoua  schist 
in  al)out  etjual  proportions. 

'  The  buildings  at  the  mine  are  very  neat 
and  complete.  They  comprise  the  stamp 
mill,  sleeping  and  eating  camj),  assay  othce, 
blacksn)ith  shop,  machine  shoj),  dressing 
room,  powder  houses,  stables,  grain  shed,  oil 
house  and  pump  house.  Previous  to  the 
driving  of  the  tunnel  considerable  surface 
work  was  done.  A  number  of  test  pits  were 
sunk  and  some  mining  in  an  open  cut.  These 
have  now  all  been  abandoned. 

'  At  the  end  of  July  the  mine  was  closed 
pending  a  report  on  the  proi)erty.  The  rich- 
ness of  the  quartz  is  hardly  up  to  expecta 
tions,  and  it  is  understood  that  the  directors 
contemplate  sinking  a  shaft  to  prove  the 
amount  of  vein  material.  If  this  is  as  great 
as  supposed  a  much  larger  mill  will  be 
erected.  Assays  of  four  samples  of  the  ore 
ranged  from  $1  to  §4,  averaging  $2.50  per 
ton.  The  concentrates,  ct)ntaining  a  good 
deal  of  sand,  yielded  ?(>  per  ton. 

'  On  the  r(»ad  from  the  Empress  to  Jacktish 
bay  I  passed  the  Mogotherium  mine,  owned 
Mogother-  ^'Y  ^he  Jacktish  Mining  Syndicate. 
iuni  Mine.  jyjj.  J  ^  Home  of  Fort  William 
is  the  manager,  but  no  work  was  going  on  at 
the  time.  Some  of  the  workmen  still  camped 
on  the  property  told  me  that  the  vein  had 
been   traced   for   half  a   mile  and  pits  were 
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sunk  at  intervals.  I  visited  the  deepest  of 
these  pits.  At  one  there  is  a  vein  of  white 
quartz  in  granite  and  carrying  pyrites  and 
galena.  The  vein  is  somewhat  irregular,  the 
quartz  and  granite  being  mixed.  No  free 
gold  is  visible,  but  some  is  found  by  assay- 
ing. At  another  pit  the  walls  are  of  schist 
and  the  quartz  occurs  in  stringers  through  it. 
A  little  free  gold  has  been  found  here.  The 
quartz  is  very  white,  but  carries  pyrite,  chal- 
copyrite  and  galena  in  small  quantities. 

'  On  the  east  side  of  Jackfish  bay  is  the 
Megatherium  mine,  owned  by  the  same  com- 
Megather-  P^^J  ^^  ^^^  Mogotlierium.  As  it 
mm  Mine,  .^g^g  ^^^  working,  and  as  I  was  told 
there  was  nothing  to  be  seen  but  a  shaft  full 
of  water,  I  did  not  think  it  worth  while  to 
lose  a  day  by  stopping  to  examine  it.  A  saw- 
mill has  been  erected  on  the  property  to  pro- 
vide lumber  for  a  stamp  mill,  which  appar- 
ently will  not  be  required  for  some  time.    W. 

Missanabie  Station. 

Three  and  a  half  miles  west  of  Missanabie 

Station  on  the  C.  P.  R.  there  is  a  cutting  in 

which  coal  was  supposed  to  occur. 

An  "ex- 

posed "  coal  A  visit  to  the  spot  showed  that  the 
material  taken  for  coal  is  only  a 
black  volcanic  glass,  which  has  been  formed 
by  rapid  cooling  of  the  edges  and  thinner 
parts  of  several  diabase  dikes,  the  largest  one 
about  a  foot  and  a  half  wide.  The  country 
rock  is  a  slate  or  phyllite.  A  pit  10  feet 
deep  has  been  sunk  north  of  the  railway  upon 
the  largest  dike,  there  only  a  few  inches  wide. 
Part  of  a  day  was  spent  in  visiting  some 
gold  locations  on  the  shores  of  Dog  lake. 
Gold  loca-  seven  miles  southwest  of  Missan- 
tions.  abie,  and  easily  reached  by  canoe 

from  the  station.  Here  Mr.  John  Halliday 
has  taken  up  two  locations  of  40  acres,  show- 
ing numerous  veins  and  irregular  masses  of 
quartz  in  a  country  rock  of  green  altered 
diabase,  much  shattered  in  places,  the  fissures 
being  filled  with  quartz.  A  dike  of  granite 
or  f elsite  and  some  patches  of  coarse  grain',  d 
diabase  occur  in  the  fine  grained  altered 
rock,  not  far  from  some  of  the  veins.  Part 
of  the  granite  is  changed  to  protogine.  One 
of  the  veins  is  3|  feet  thick  and  is  traceable 
some  distance  along  a  ravine.  It  lies  very 
flat,    but  is  irregular,   so   that   the  dip   was 


hard  to  determine.  As  a  rule  the  quartz  is 
white,  but  portions  of  it  contain  pyrites  and 
galena.  Free  gold  is  not  seen  in  the  ore,  but 
portions  of  it  show  gold  when  assayed. 

These  locations  may  be  looked  on  as  belong- 
ing to  the  most  northerly  part  of  the  Michi- 
picoton  mining  region,  which  has  been 
described  by  Professor  Willmott  in  another 
part  of  this  Report. 

Wahnapitae  Region. 

The  nearest  of  our  new  northern  gold  fields 
to  the  more  populous  parts  of  the  Province 
Routes  to  is  that  of  Wahnapitae,  since  by  rail 
napitae  ^^^  stage  it  may  be  reached  from 
country.  Toronto  in  twenty-lour  hours. 
Sudbury  is  the  natural  capital  of  this  gold 
mining  region,  though  it  is  generally  thought 
of  only  in  connection  with  mines  of  nickel 
and  copper. 

Lake  Wahnapitae  may  be  reached  by  a 
stage  drive  of  about  20  miles  from  Sud- 
bury, or  by  a  somewhat  shorter,  though 
stonier  road  from  Wahnapitae  station,  where 
the  CP.R.  crosses  Wahnapitae  river.  From 
Roland's  Landing  on  a  deep  bay  to  the  south 
of  the  lake  a  steamer  plies  to  the  Crystal  and 
other  mines  on  the  east  side  ot  Wahnapitae, 
the  distance  being  about  ten  miles.  A  few 
hours'  canoeing  with  two  or  three  portages 
lead  from  this  point  to  the  more  easterly 
properties  of  the  region,  about  Kookagaming 
lake.  From  the  south  end  of  this  lake  a  road 
somewhat  shorter  than  the  two  that  have  been 
mentioned  leads  south  to  Markstay,  the  second 
station  east  of  Wahnapitae  on  the  Canadian 
Pacific. 

Much  of  the  country  between  the  gold 
region  and  the  points  mentioned  along  the 
railway,  Sudbury  and  Wahnapitae,  is 
the  region,  covered  witli  thick  drift  deposits, 
wTth^Lake  SO  that  little  solid  rock  is  visible 
Woods         and  prospecting  can  hardly  be  car- 

district.  ^.^^    ^^  .     ^^^    g^g^   ^j    j^j^^      ^g^j^_ 

napitae  this  difficulty  vanishes,  and  the  numer- 
ous small  lakes  with  many  bays  and  islands 
afford  excellent  rock  exposures.  This  part  of 
the  region  corresponds  precisely  to  the  "rocky 
lake  country  "  of  Lake  of  the  Woods  district. 
The  region  is  covered  by  Dr.  Bell's  maj)  of 
the  districts  of  Algoma  and  Nipissing  (Sud- 
bury   Sheet)    published    by    the    Geological 
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Survey  in  1891,  and  the  corresponding  map, 
somewhat  revised,  published  by  tlie  Bureau 
of  Mines  in  1892.  These  nia})s  are  of  much 
value  in  studying  the  geoh)gy  of  the  region, 
though,  as  one  expects  when  a  hirge  tract  of 
difficult  country  is  n)apped  in  a  limited  time, 
there  are  minor  points  requiring  changes. 

The  geology  of  the  region  was  described 
many  years  ago  by  Alexander  Murray^,  and 
more  recently  by  Dr.  Bell'-,  in  cf)nnection 
with  the  Geological  Survey. 

The  rocks  of  the  gold  region  as  mapped 
by  Dr.  Bell  are  entirely  Huronian,  with 
numerous  eruptive  masses  of  greenstone 
(diorito  or  diabase)  penetrating  them.  The 
prevalent  varieties  are  pale  quartzites  and 
graywackes,  the  latter  sometimes  slaty  or 
massive  in  appearance,  and  often  containing 
sparsely  scattered  pebbles  of  granite,  syenite 
or  jasper.  A  gray  limestone  occurs  on  Wah- 
napitae river  to  the  south,  but  is  not  widely 
found  in  the  gold  district. 

In  general  there  are  considerable  difler- 
ences  between  the  geology  of  this  gold  region 
and  that  around  Lake  of  the  Woods  and 
Rainy  hike.  In  the  more  westerly  gold  dis- 
trict (piartzites  are  rare  and  graywackes  only 
moderately  prevalent,  while  green  schists  are 
the  commonest  rocks.  As  a  general  rule, 
too,  in  the  western  region  gold  is  found 
chiefly  near  the  contact  of  Huronian  with  the 
Laurentian  gneiss  and  granite.  Here  how- 
ever gold  deposits  are  found  eight  or  ten 
miles  away  from  the  nearest  Laurentian 
contact. 

On    July  29  Professor   Willmott  and  the 

writer  left  Sudbury  by  stage  for  Wahnaj)itae, 

a     distance     of     16      miles     in     a 

Sudbury  to  .    ,        ,-  i      ,  i        -i        <• 

Lake  straight  hne,  but  several  miles  far- 

ther by  the  somewhat  crooked  road. 
On  the  way  the  pleistocene  deposits  proved 
of  much  interest.  For  six  miles  to  the  north 
and  east  of  Sudbury  there  are  plains  of  clay 
and  silt  forming  good  soil,  evidently  old  lake 
deposits.  Most  of  this  j^art  of  the  route  is 
well  settled  and  the  farms  showed  good  crops 
of  timothy  and  clover  and  fields  of  oats, 
peas,  etc. 

Beyond  the  lacustrine  clays  there  are  level 

1  Geol.  Sur.  Can.,  1853-5G,  p.  174,  etc. 

2  Ibid.,    1890-91,  part   F,  eBpecially  p.  14    and 
folowing  pages. 


plains  of  sand,  probably  deposited  by  glacial 
streams  from  an  ice-foot  to  the  east.  A  few 
farms  are  occupied  on  these  barren  looking 
plains.  Some  miles  through  the  sand  bringone 
to  the  Holland  and  Emery  Lumber  Comjmny's 
Headquarters  camp,  where  one  is  surprised 
to  find  a  small  village  and  a  narrow  gauge 
railway  used  in  lumbering,^  This  road  runs 
from  a  point  on  the  Wahnapitae  river  a  mile 
or  two  north  of  Wahnapitae  station  on  the 
C.  P.  R.,  and  branches  out  in  various  direc- 
tions over  the  sandy  and  stony  plains.  When 
the  timber  is  cut  from  one  portion  the  rails 
are  taken  up  and  relaid  toward  another  point. 
Much  of  the  grading  is  done  by  trestles  or 
filling  with  logs.  This  is  ])erhap8  the  only 
railway  in  the  Province  having  no  direct  con- 
nection with  any  other  road.  It  was  once 
built  down  to  the  C.  P.  R.,  but  a  bridge  at 
that  end  of  the  road  has  become  unsafe,  so 
that  the  last  mile  or  two  of  the  railway  have 
been  abandoned. 

From  the  Headquarters  canq)  there  are 
about  eight  miles  of  travel  to  Boland's  Land- 
ing on  lake  Wahnapitae,  mostly  over  a  very 
interesting  moraine  country,  in  general  fairly 
level,  but  often  broken  by  kettle  holes  of 
immense  size.  The  largest  kettle  is  three- 
(piarters  of  a  mile  in  length  by  a  (piarter  of  a 
mile  in  breadth,  and  is  105  feet  dee|)  Taner- 
oid).  There  is  a  small  lake  covering  the 
lowest  part  of  the  bottom,  and  this  is  said  to 
be  00  feet  deej). 

Descending  towards  lake  Wahnapitae  a 
series  of  quite  distinct  terraces  occurs,  the 
descent  being  about  290  feet  as  shown  by 
aneroid. 

The  road  was  muddy  and  bad  in  places  on 
the  clay  land  near  Sudbury,  but  drj'  and 
fairly  good  over  the  sand  plains  and  morainic 
region.  Several  miles  of  it  foll(»w  the  aban- 
doned road  bed  of  part  of  the  Emery  railway. 
While  we  were  at  Wahnapitae  a  force  of  men 
employed  by  the  Government  were  effecting 
great  improvements  in  the  road,  straighten- 
ing crooked  parts  and  regrading  others. 

Except  on  a  hillside  near  Headquarters 
camp,  no  rock  was  seen  in  place  after  leaving 
the  hills  about  Sudbury  until  lake  Wahnap- 
itae was  reached. 

3  Mentioned   bv   E.    M.    Burwath,    Bur.    Mia 
Report,  1896,  p.  167. 
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South  of  Lake  Wahnapitae. 

Lake  Wahnapitae  is  a  fine  body  of  water, 
unusually  free  from  islands  except  along  its 
j^g^jjg  southeastern  side.     It  is  about  10 

•Wahnapitae. j^jjgg  in  greatest  length  from  east 
to  west  and  about  eight  from  north  to  south, 
affording  stretches  of  open  water  dangerous 
for  canoes  in  windy  weather.  The  lake  is 
reputed  to  be  very  deej),  but  a  sounding 
made  with  trolling  lines  in  the  bay  a  mile 
north  of  Boland's  showed  a  depth  of  only 
130  feet  where  1,200  had  been  reported.  It 
is  probable  that  the  wider  part  of  the  lake, 
which  is  quite  free  from  islands,  is  much 
deeper.  The  Wahnapitae  river  enters  the 
lake  on  the  north  side  and  leaves  it  from 
Outlet  bay  on  the  southeastern  end.  It 
affords  an  excellent  water  power  between 
this  and  the  railway. 

No  mines  are  worked  on  lake  Wahnapitae 
itself,  though  the  Sheppard  mine  was  oper- 
ated some  years  ago  for  a  short  time 

Sheppard  i       •  ^         r      ■, 

mine  aud  on  the  north  side  of  the  promon- 
tory between  the  two  southern 
l>ays.  The  workings  consist  of  a  short  drift 
into  the  face  of  a  hill  near  the  shore,  and  of 
a  small  open  cut  near  the  top  of  the  same 
hill.  The  openings  show  only  narrow  quartz 
stringers,  now  apparently  almost  worked  out. 
What  ore  was  obtained  is  said  to  have  been 
rich,  and  was  treated  in  an  arrastra  after  the 
Mexican  plan.  The  stone  pavement  with  its 
round  wall  of  wood  and  some  parts  of  the 
framework  as  well  as  the  heavy  stone  blocks 
dragged  round  on  the  pavement  by  horse 
power  to  grind  the  ore  are  still  to  be  seen. 
So  far  as  known  this  is  the  only  arrastra 
which  has  been  used  in  the  Ontario  gold 
region  ;  although  for  free  milling  ores  this 
method  is  said  to  give  good  results  with  com- 
paratively small  expense  for  machinery. 

The  country  rock  appears  on  microscopic 
examination  to  })e  partly  granite  and  partly 
arkose,  interesting  from  the  fact  that  some 
parts  of  the  rock  are  crowded  with  crystals 
of  mi!»pickel.  The  shore  near  the  arrastra  is 
•of  a  pale  flesh  colored  quartzite,  or  rather 
:arkose,  since  it  contains  much  felspar,  easily 
mistaken  for  granite.* 

'*  Royal  Com,  on  Mineral  Resources  of  Ontario, 
p.  436. 


A  mile  or  two  south  of  this  the  Mammoth 
vein  was  found  by  John  Boland  nine  years 
„,.    „         asfo  and  more  or  less  explored  by 

The  Mam-        ^  .  ^  ' 

moth  vein,  the  Bonanza  Nickel  Mining  Com- 
pany, who  own  nickel  properties  near  the 
lake.  The  vein  can  be  reached  from  Outlet 
bay  by  a  trail  through  the  woods,  about  two 
miles  in  length,  or  by  a  road  four  miles  long 
from  Boland's  Landing.  The  property  lies 
along  a  small  lake,  and  the  white  quartz, 
sometimes  50  or  more  feet  in  width,  can  be 
followed  more  than  a  quarter  of  a  mile. 
With  the  quartz  is  much  of  a  coarsely  crys- 
talline carbonate,  weathering  brown,  and  a 
few  sulphides.  In  large  vugs  immense  crys- 
tals of  quartz  with  much  corroded  surfaces 
are  found.  The  country  rock  is  diabase,  but 
along  one  wall  a  few  feet  of  impure  dolomite 
may  be  seen.  At  the  eastern  end  of  the 
vein  a  shaft  has  been  sunk  60  feet,  and  50 
feet  of  drifting  has  been  done  at  the  35-foot 
level.  The  Government  diamond  drill  was 
employed  in  exploring  this  body  of  quartz 
in  1895,5  when  two  holes  were  drilled. 
Although  portions  of  this  great  mass  of  quartz 
carry  gold,  the  average  appears  to  be  too  low 
in  grade  to  be  workable. 

North  of  Lake  Wahnapitae. 

The  Crystal  mine  on  a  small  bay  or  lake 
connected  with  the  eastern  side  of  lake  Wah- 
Crystai  Gold  napitae  by  a  narrow  channel,  just 
Mme.  navigable    by    the    little    steamer 

which  brings  supplies  and  passengers,  is  by 
far  the  most  important  mine  in  the  region. 
In  fact  no  other  property  has  been  so  far 
developed  as  to  be  properly  called  a  mine. 
The  rocks  observed  on  the  property  are 
mainly  diabase,  sometimes  containing  quartz, 
and  a  dark  green  compact  chlorite-dolomite 
rock,  having  a  very  flinty  fracture.  At  the 
foot  of  the  small  hill  where  most  of  the  veins 
occur  there  is  a  little  outcrop  of  granite,  or 
perhaps  very  acid  quartz  diorite,  which  may 
have  had  an  important  effect  on  the  forma- 
tion of  the  veins.  These  are  several  in  num- 
ber and  irregular  in  thickness  and  dip,  some- 
times making  sharp  bends  and  enclosing  horses 
of  country  rock.  On  the  whole  however  there 
seems  to  be  a  large  amount  of  quartz,  so  tar  as 
present  development  has  opened  up  the  veins. 

5  Bur.  Mines  Report,  1895,  p.  229. 
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No.  1  shaft,  the  most  easterly,  was  down 
40  feet  at  the  time  of  our  visit  and  showe(J 
Workings  on  a  ^ein  10  inches  wide,  con- 
the  location.  Gaining  (juartz  with  chalcopyrite, 
pyrrhotite  and  iron  pyrites.  The  vein  dips 
^0°  to  the  south  and  strikes  s.  s.  e.  and 
w.  N.  w.  No.  2  vein  is  very  fiat  at  first  and 
broken  into  several  portions  running  at  vary- 
ing angles,  but  dii)ping  down  at  the  bottom. 
Many  horses  of  country  rock  are  enclosed  in 
it,  but  its  average  thickness  is  about  20 
inches.  Two  short  diifts  have  been  run  on 
this  vein,  meeting  a  short  distance  in.  No. 
3  shaft  has  been  sunk  to  100  feet  deep  from 
the  top  of  the  hill,  striking  a  vein  two  feet 
wide  at  the  doi)th  of  85  feet,  and  a  drift  had 
been  run  35  feet  into  the  hill  towards  it  from 
below  but  had  not  yet  met  the  shaft.  The 
quartz  from  this  drift  contains  much  of  a  car- 
bonate which  weathers  In-own,  })robibly  dolo- 
mite or  ankerite,  and  small  quantities  of  sul- 
phides. 

A  five-stamp  mill  made  by  the  Jenckes 
Machine  Company  had  just  fini.shed  its 
The  stamp  ^^'^^  ^^^^^  while  we  were  there. 
*"'^*-  Thinijs    were     apparently   running 

smoothly  under  a  practical  mill  man  from 
Nova  Scotia,  who  informed  us  that  the  stamps 
dropped  five  or  at  most  seven  inches,  85 
times  per  minute,  with  a  35-me8h  screen. 
The  gold  is  85  or  IK)  per  cent,  free  milling, 
and  90  per  cent,  of  the  coarse  gold  is  saved 
in  the  mortar  box.  Only  a  small  percentage 
of  concentrates  was  obtained  by  the  Frue 
vanner,  but  the  tailings  seemed  fairly 
clean.  The  brick  of  gold  just  secured  was 
said  to  Tc- present  about  $15  per  ton  of  ore 
crushed. 

The  name  "Crystal"  was  aj)plied  to  the 
mine  because  of  the  handsome  gold  s})ecimens 
obtain^jd  from  it,  some  of  them  showing  plane 
surfaces.  They  are  not  however  true  crystals, 
since  the  surfaces  result  from  contact  with 
smooth  faces  of  (|uartz,  the  gold  forming 
plates  in  thin  fissures  in  the  <|uartz.  The 
mine  afl'ords  a  certain  amount  of  ore  much 
richer  than  that  treated  in  the  first  mill 
run. 

Thanks  are  due  to  the  Elon.  Peter  White, 
president  of  the  company,  and  Mr.  R.  Mc- 
Connell,  general  manager,  for  accompanying 
us  through  the  mine  and  mill. 


The  Comstock  mine  is  situated  just  to  the 
south  of  the  Crystal  and  shows  similar  geo- 
Comstock  logical  Conditions.  As  the  man  in 
**'"**  charge  refused   to   let   us  enter  the 

shaft,   there  is  nothing  further  to  be  said  of 
the  property. 

Having  engaged  John  Boland,  the  pioneer 
of  the  district,  as  guide  and  canoeman,  we 
Kookak'am-  poftaged  into  Matagamishing  lake 
'"*^'^"''^*f  (pronounced  by  the  inhabitants, 
Matog-amisheen),  crossed  the  lower  end  of 
this  lake  and  ascended  the  en »oked  Mcl,;iren 
creek  for  about  two  miles,  where  a  long  and 
sometimes  steep  portage  leads  eastward  to 
lake  Kookagaming  (pronounced  Kokogam- 
ing).  This  is  a  com})lex  body  of  water  with 
intricate  channels  and  several  long  p<»ints  and 
islands,  making  navigation  ])uzzling  to  the 
newcomer.  A  portage  of  a  chain  or  two 
across  a  sandy  point  saves  several  miles  of 
paddling  when  on  the  way  to  the  main  lake. 
The  map  is  unfortunately  not  very  accurate 
as  regards  this  lake,  which,  though  only 
about  six  miles  long,  has  a  very  extensive 
shore  line. 

There  are  several  prospects  on  and  near 
the  lake,  and  we  visited  most  of  those  on 
which  any  work  had  been  done.  A  (juartor  of  a 
mile  north  of  the  portage  across  the  sandy 
point  a  small  boss  of  quartz  porphyry  shows 
itself  on  the  west  shore,  and  a  quarter  of  a 
mile  beyond  this  a  fissile  slate  occurs.  The 
northern  expansion  of  the  lake  is  connected 
with  the  main  lake  by  a  narrow  channel 
100  feet  long,  having  a  marked  current 
when  we  passed  it,  so  that  one  might  properly 
speak  of  this  northern  bjiy  as  a  separate 
lake.  It  has  the  same  clear,  colorless 
water  and  green,  unburnt  shores  as  the 
mainlake. 

Some  distance  beyond  the  narrows,  on  the 
eastern  shore,  one  sees  a  log  house,  the  Gold 
Gold  Cliff  ClitF  Mining  Comjjany's  camp,  where 
Mine.  we  found  two  men  in  charge.    They 

took  us  across  the  peninsula  to  anotlior  bay, 
where  on  the  very  steep  shore  a  tunnel  had 
been  driven  in,  it  was  said,  for  180  feet.  As 
the  mouth  of  the  tunnel  was  boarded  in  and 
locked  we  were  unable  to  enter  it.  The 
quartz  on  the  dump  contains  much  dolomite 
and  some  sulphides.  Small  veins  near  the 
top  of  the  steei)  ^>lutf  70  feet  above  contain 
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rusty  quartz  with  copper  pyrites.  One  of  the 
small  veins  was  reputed  to  be  rich  in  free 
gold.  The  country  rock  is  apparently  a  fine 
grained  graywacke,  containing  a  few  small 
rounded  pebbles  of  red  granite. 

At  the  south  end  of  Kookagaming  lake  we 
visited  the  Moose  mine,  WD32,  located 
in  1892,  the  oldest  location  on  the 
lake  excepting  Ml  and  M2.  Here 
there  are  several  well  defined  fissure  veins 
in  a  slaty  gray  rock  containing  angular 
granite  fragments.  No.  1  vein  runs  about 
120°  and  dips  45°  to  the  southwest,  is  about 
18  inches  wide,  and  can  be  traced  some  hun- 
dreds of  yards.  The  quartz  is  white,  con- 
taining pyrite,  chalcopyrite  and  galena. 
Some  fragments  containing  free  gold  were 
picked  up  during  our  visit.  The  only  devel- 
opment is  a  pit  about  10  feet  deep.  A 
sharply  walled  vein  a  foot  wide  runs  paralled 
to  it  a  short  distance  away,  and  several  other 
veins  two  feet  wide  or  narrower  may  be  seen, 
but  the  quartz  they  carry  looks  less  prom- 
ising. A  small  mill  of  a  peculiar  kind,  too 
frail  and  light  to  be  of  real  use  so  far  as  one 
could  see,  stood  in  a  leaky  house  not  far  ofi" ; 
and  a  fairly  good  log  house  on  the  bay  served 
as  dwelling  for  the  man  in  charge,  E.  T. 
Havard,  who  merits  our  thanks  for  his  hospi- 
tality and  kindness  in  serving  as  guide. 

We  next  crossed  a  portage  toward  a  small 
lake  to  the  south  and  visited  WR35,  said  to 
Location  ^®  Owned  by  Ewan  Mackenzie,  of 
WR35.  Toronto.  The  main  vein  here  is 
from  six  inches  to  a  foot  or  more  wide,  runs 
about  140°  and  dips  45°  to  the  southwest.  The 
country  rock  appears  to  be  similar  to  those 
mentioned  previously,  and  encloses  fragments 
of  felsite  and  granite.  A  shaft  had  been 
sunk  35  feet  on  the  incline,  and  the 
quartz  on  the  dump  looked  well,  containing 
pyrites  and  a  carbonate  resembling  ankerite, 
as  well  as  free  gold.  There  is  a  smaller  par- 
allel vein  a  few  feet  to  the  southwest,  also 
included  in  the  shaft. 

On  WD66,  a  location  near  the  southeast 
end  of  the  lake,  owned  by  Mr,  Charles  Ford, 
Location  there  is  a  vein  about  ten  inches 
WD66.  wide,  running  nearly  east  and  west 
and  dipping  65°  to  the  south.  It  is  irregular, 
but  can  be  traced  for  some  distance.  There 
is  a  distinct  foot  wall,  but  the  hanging  wall  is 


not  so  well  marked.  The  country  rock  is 
coarse  grained  quartz  diabase.  About  30 
feet  to  the  north  a  parallel  strip  of  quartz 
runs  in  a  shattered  band  of  rock  about  six 
feet  wide  ;  and  several  small  stringers  thre& 
or  four  inches  wide  run  diagonally  toward 
the  main  vein.  The  quartz  is  heavily  im- 
pregnated with  iron  and  copper  pyrites  and 
contains  a  little  native  copper  and  peacock  ore 
(bornite).  Some  free  gold  can  be  seen,  and 
the  rock  pans.  Still  another  vein  occurs  on 
the  property,  running  northwest  and  south- 
east, and  having  a  width  of  a  few  inches  to 
two  feet.  It  contains  much  copper  pyrites 
in  places.  A  small  dike  of  diabase  runs  par- 
allel to  the  main  vein  and  has  a  band  of 
quartz  along  one  side,  as  if  the  fissure  it  fol- 
lowed had  opened  a  second  time. 

On  the  whole  one  may  say  that  the  veina 
in  this  area  of  quartz  diabase  are  much  less 
regular  than  those  in  the  graywacke  and  ash 
rocks  described  above.  Our  thanks  are  due 
to  Mr.  Ford  for  his  kindness  in  various  ways. 

North  of  the  Moose  mine  a  hill  of  light 
fl^esh  color  attracted  our  attention,  suggesting 
a  boss  of  granite.  A  climb  to  its  top  showed 
about  half  a  square  mile  of  hills  formed  of  a 
rock  much  like  binary  granite  in  appearance. 
A  careful  microscopic  examination  since  re- 
turning to  Toronto  proves  however  that  the 
rock  is  really  an  arkose,  a  rock  consisting  of 
grains  of  quartz  and  felspar  cemented  togeth- 
er, or  perhaps  a  crushed  and  reconsolidated 
granite.  A  very  similar  rock  occurs  on  the 
shore  of  lake  Wahnapitae  at  Sheppard's  mine, 

Oh  our  return  to  the  Crystal  mine  we  vis- 
ited one  or  two  prospects  on  lake  Matagami- 
_  shing.     At  the  Last  Chance,  on  the 

Prospects  ° 

on  and         bay  forming  the  south  end  of  the 

near  lake 

Matagami-  lake,  may  be  seen  a  vein  six  or 
eight  inches  wide,  said  to  be. trace- 
able for  a  long  distance.  It  runs  about  10' 
south  of  east  and  dips  slightly  to  the  south. 
The  country  rock  is  coarse  diabase.  The 
quartz  looks  well  and  carries  free  gold.  Two 
men  were  at  work  on  a  shaft,  which  was 
18  feet  deep  at  the  time.  There  are  several 
other  veins  of  similar  size  on  the  property, 
but  not  so  rich  as  the  one  worked. 

We  tried  to  find  the  Hub  mine,  a  mile  in- 
land on  the  east  side  of  the  lake,  but  failed 
in  our  search,  since  lumbermen's  trails  were 


Portage  between  Wahatongusheen  Lake  and  Loch  Alsh.      l'hoto;;raph  by  MiUer. 


On.a  tributary  stream  of  Oba  Lake,  near  the  height  of  land.     Photograph  by  Willmot. 


Old  Toteroad  Landing  at  north  end  of  Manitowick  Lake.     I'hotograph  by  Willmntt. 


Falls  on  Michipicoton  River  at  Little  Stony  portage.      Photograph  by  Willmott 
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Runninif  a  current  light  on  Michipicoton  River,  above  High  Falls.      PhotoKraph  by  Willmott. 


Camp  at  head  of  High  Fall*,  Michipicoton  River.     Photograph  bv  Willmott. 
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Hod  of  Michipicotoii  Kivor  at  Hii,'h  Falls  diirln^f  low  water.     Photocraph  hy  Williiiott. 


Pot-hole  in  bed  of  Michipicoton  River  at  High  Fall«..     Photograph  by  Wiilmott. 
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numerous  and  we  could  not  obtain  a  guide. 
It  was  stated  that  a  shaft  was  sunk  there  on 
a  vein  12  feet  wide,  and  that  the  quartz 
assayed  well.  The  two  properties  just  re- 
ferred to  are  about  two  miles  east  of  the 
Crystal  mine. 

A  mile  or  two  north  of  this  we  observed  a 
bed  of  quartzite  containing  a  breccia  with 
angular  fragments  of  greenstone,  but  no  gold 
bearing  veins  are  reported  from  the  quartzite, 
which  appears  to  be  uniformily  barren. 

To  the  north  of  lake  Wahnapitao  iron  ores 
have  been  found,  both  magnetite  and  hema- 
Discoyeriea  ^^^®'  ^^^^  ^^  there  was  no  guide  Rvail- 
of  Iron  Ore.  jj^Iq^  ^^d  we  were  informed  that  the 
ore  beds  are  inland  and  hard  to  reach,  we 
decided  not  to  visit  them  on  this  occa- 
sion. 

Too  little  work  has  been  done  in  the  Wah- 
napitae  gold  region  to  justify  any  very  decided 
Comparison  statements  regarding  its  import- 
^hp^^^ods°^  ance,  since  only  one  tnine  has 
region.  actually  begun  to  produce  bullion, 

and  even  that  had  no  shaft  deeper  than  a 
hundred  feet  on  the  1st  of  August.  The 
area  in  which  gold  has  been  found  is  small  as 
compared  with  the  gold  field  of  western  On- 
tario, a  fact  probably  accounted  for  by  the 
relatively  small  number  of  prospectors  in  the 
field  and  the  limitation  of  prospecting  in  dis- 
tricts containing  pine. 

So  far  as  our  observations  go,  the  gold 
bearing  veins  occur  in  quite  different  country 
rocks  from  those  of  the  Rainy  Lake  region, 
most  of  the  veins  being  in  imj)ure  dolomite, 
graywacke  or  diabase,  all  of  Huronian  age 
and  at  a  distance  from  any  Laurentian  con- 
tact. In  the  case  of  the  Crystal  mine  a  small 
eruption  of  granite  seems  to  have  had  an 
influence  on  the  production  of  the  ore  bodies, 
but  no  other  examples  of  the  kind  were  seen, 
if  the  small  stringers  of  quartz  in  granite  con- 
taining mispickel  at  the  Sheppard  mine  are 
left  out  of  account. 

We  saw  only  one  body  of  ijuartz  of  large 
size,  the  Mammoth  vein  of  the  Bonanza  Nickel 
Mining  Company,  but  this  s«ems  to  be  of  too 
low  grade  to  work  at  a  profit.  On  the  other 
hand  there  are  several  veins  of  moderate  size 
and  numerous  small  veins  which  have  been 
proved  to  carry  gold,  sometimes  very  richly, 
the  finest  specimens  obtained  in  Ontario  hav- 
3  M — ii. 


ing  come  from  the  Crystal  nune.  If  thia 
promising  property  proves  as  productive  in 
depth  as  it  has  been  near  the  surface,  ita 
owners  should  be  satisfied. 

The  fact  that  in  the  Wahnapitae  district 
rich,  if  not  very  large,  veins  of  gold  ([uarta 
can  be  reached  from  the  capital  of  Ontario  in 
24  hours,  should  attract  attention  to  thia 
hitherto  rather  neglected  region. 

Sudbury  Region 

Small  veins  said  to  carry  gold  occur  on  the 
rocky  hills  about  Sudbury,  but  no  work  of 
Minerals  in  ^^^Y  iiui»»rtance  has  been  done  on 
and  iTt-nUon  *^®"*  *"^  ^^®  ^^^  "^t  take  time  to 
townships,      yjgit  them.     A  day  was  devoted  to 

visiting  the  Citizens'  Coal,  (iold  and  Nickel 
Mining  Company's  j)roperty  in  Fairbank 
township,  near  Vermilion  river,  but  some 
analyses  not  being  complete,  no  report  will 
be  made  at  present.  A  visit  was  made  to  the 
McConnell  mine,  and  also  to  the  adjoining 
Vermilion  mine,  20  miles  southwest  of  Sud- 
bury and  a  short  distance  north  of  the  "  Soo" 
line. 

At  the  McConnell  mine,  lot  8,  con.  4^ 
Denison  township,  we  found  active  work  go- 
ing  on  stripping  a  large  dei)osit  of  nickeli- 
ferous  pyrrhotite.  It  is  stated  that  the  rusty 
gossan  can  be  followed  through  several  adjoin- 
ing  lots  for  a  distance  of  about  two  miles. 
Where  pits  had  been  sunk  through  the  gossan 
to  the  fresh  sulphides,  masses  of  coj)per 
pyrites  and  pyrrhotite  (magnetic  pyrites) 
mixed  with  some  quartz  were  disclosed,  giv- 
ing promise  of  an  important  body  of  nickel- 
copper  ore.  The  country  rock  isdii»rite  with 
some  hornblende  schist,  on  the  no-th  side  of 
a  band  of  diorite  (or  f»erhaps  altered  gabbro 
or  diabase)  near  a  narrow  outcrop  of  "syenite" 
as  it  is  call' d  locally,  really  crushed  and 
sheared  granite.  The  Drury  mine  is  said  to 
be  on  the  north  side  of  the  same  band  of 
dioritt>,  and  the  Vermilion  and  Worthington 
mines  to  be  on  the  south  side  of  it.  Rock 
obtained  from  properties  on  both  sides  of  this 
band  contain  gold  and  the  interesting  plati- 
num ore,  S])crrylite  (Pt  As-),  bot'i  of  which 
may  be  obtained  by  panning.  Sperrylite,  it 
will  be  remembered,  has  been  found  nowhere 
else  in  the  world  than  in  this  district.  It  ia 
probable  that  the  small  amount  of  platinum 
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obtained  from  the  Copper  Cliff  nickel-copper 
ores  comes  from  the  same  mineral. 

The  Vermilion  mine,  a  ahort  distance  to 
the  east  across  a  small  lake,  though  worked 
Vermilion  some  years  ago  has  been  idle  for  a 
Mine.  jQjjg   time,    owing  it  is  said  to  dis- 

putes as  to  ownership.  Mr.  W.  G.  Duncan, 
a  farmer  near  by,  well  acquainted  with  the 
mine  when  it  was  being  worked,  took  us  over 
the  property,  which  is  of  special  interest  from 
the  variety  of  metals  it  contains,  gold,  platin- 
um, nickel  and  copper.  Three  small  shafts 
have  been  sunk  on  the  property.  No.  1,  the 
deepest,  going  down  60  feet.  It  is  stated 
that  ore  containing  42  per  cent,  of  nickel  is 
found  at  the  foot  of  the  shaft  on  the  south 

^  On  the  subject  of  platinum,  its  identification, 
Bources  of  supply  and  separation  of  the  ore,  the 
following  extract  from  a  circular  recently  issued 
by  Baker  &  Co.  of  Newark,  N.  J.,  will  be  inter- 
esting and  instructive  to  prospectors  : 

The  constantly-increasing  demand  for  platinum 
in  the  arts  and  manufactures  of  the  world,  and  the 
present  limited  sources  of  supply,  have  in  recent 
years  greatly  enhanced  the  price  of  the  metal. 
Because  of  the  peculiar  and  valuable  qualities  of 
platinum  it  is  believed  that  the  consumption  of  the 
metal  would  be  greatly  increased  if  the  supply  was 
BuflBcient  to  materially  lower  the  cost. 

This  circular  is  issued  for  the  purpose  of  calling 
the  attention  of  prospectors  and  miners  to  the  in- 
creasing demand  for  the  metal,  even  at  present 
prices,  and  to  the  wide  distribution  of  the  ore, 
with  the  hope  that  by  their  aid  new  and  rich 
deposits  of  the  same  may  be  located. 

Contrary  to  popular  impression,  platinum  and 
associated  metals  are  widely  distributed,  although 
they  have  thus  far  been  found  in  paying  quantities 
in  but  few  localities.  This  condition  is  perhaps 
largely  due  to  the  higher  intrinsic  value  of  gold 
and  to  the  limited  acquaintance  of  prospectors  and 
miners  with  the  means  of  identifying  platinum  ore 
and  of  its  economic  separation.  Up  to  the  present 
time  the  platinum  of  commerce  has  been  obtained 
entirely  from  alluvial  deposits,  although  it  has 
been  reported  in  limited  quantities  in  situ.  About 
eighty  per  cent,  of  the  present  supply  is  derived 
from  the  alluvial  deposits  of  the  Ural  Mountains, 
but  there  are  few,  if  any,  of  the  gold-bearing 
gravel  beds  of  the  world  that  have  failed  to  yield 
platinum,  and  it  is  more  than  likely  that  large 
quantities  of  platinum  ore  have  been  thrown  away 
with  the  black  sand  washings  from  gold  placer 
deposits.  The  distribution  of  the  ore  may  in  fact 
be  regarded  as  practically  coexistent  with  gold 
placer  deposits,  as  is  evidenced  by  the  following 
list  of  localities,    excepting    Russia,    that    have 


side.  The  country  r>  ck  is  diabase,  with  some 
diorite  schist,  felsite  and  quartzite.  The  ore 
body  is  quite  irregular  in  its  boundaries  and 
is  weathered  to  gossan  to  the  depth  of  six 
feet,  since  the  mixture  of  pyrrhotite  and 
copper  pyrites  very  readily  oxidizes  to  sul- 
phates, which  afterward  afford  oxides.  Some 
of  this  rusty,  porous  ore  taken  from  the  upper 
part  of  the  shaft  by  myself,  assayed  two  dwt. 
per  ton  of  gold  and  38  dwt.  (  =  59  grams)  of 
platinum,  showing  a  very  valuable  ore  ;  and 
portions  of  the  rusty  sand  show  a  long  string 
of  bright  tin-white  particles  of  Sperrylite 
when  panned.  Quite  large  pieces  of  native 
copper  have  been  obtained  from  this  ore 
body.  ^ 

yielded  the  ore  in  varying  quantities.  In  Cali- 
fornia, in  nearly  if  not  all  of  the  gold-bearing 
gravel  and  sands ;  in  Oregon,  Georgia,  North 
Carolina,  Alaska,  on  the  Yukon  river,  Canada, 
British  Columbia,  Mexico,  Colombia  and  Brazil, 
South  America,  and  Australia. 

The  genesis  of  native  platinum  is  not  well  under- 
stood. In  two  cases  it  has  been  reported  as  found 
in  quartz  veins,  but  these  reports  have  never  been 
verified,  and  the  theory  of  deposition  from  solution 
based  upon  them  is  rendered  extremely  doubtful, 
by  the  known  insolubility  of  the  metal.  The 
undoubted  occurrences  of  platinum  in  situ  are  in 
Russia,  Brazil,  New  South  Wales,  Canada  and 
Colombia. 

Platinum  ore  is  usually  found  in  the  form  of 
rounded  or  flattened  grains  or  "sand, "  occasionally 
in  irregular  lumps  of  the  size  of  peas  ;  large  nug- 
gets are  very  rare — the  largest  as  yet  found  weigh- 
ing twenty-one  pounds. 

The  ore  has  a  metallic  lustre  and  is  distinguished 
by  its  steel  gray  color,  shining  light  gray  streak 
when  rubbed  on  a  hard  white  surface,  high  specific 
gravity  (16  to  19)  infusibility  in  the  hottest  blast 
furnaces  and  insolubility  in  any  single  acid.  It  is 
not  afi^ected  by  borax  or  salt  of  phosphorus  before 
the  blowpipe,  except  in  the  finely  divided  state, 
when  reactions  for  iron  and  copper  may  be  ob- 
tained. It  is  soluble  only  in  hot  nitro-hydroohloric 
acid  {Aqua  Regia). 

Platinum  ore  is  a  complex  body  consisting  of  the 
metal  in  combination  with  varying  proportions  of 
the  other  members  of  the  platinum  group,  such  as 
iridium,  rhodium,  palladium,  ruthenium  and 
osmium,  together  with  from  four  to  20  per  cent, 
of  iron.  In  alluvial  deposits  the  ore  is  generally 
associated  with  iridosmine  (a  native  alloy  of 
iridium  and  osmium,  possessing  a  degree  of  hard- 
ness superior  to  that  of  hard-tempered  steel) 
magnetic  iron  sand,  chromite,  garnet,  epidote  and 
often  with  zircon,    serpentine,  ilmenite,  peridoet, 
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Shaft  No.  2  goes  to  a  depth  of  35  feet,  and 
ib  is  said  that  diamond  drill  holes  show  95 
feet  of  ore  to  the  southeast  of  it. 

No.  3  shaft  is  on  gold  cjuartz,  one  seam 
appearing  to  be  rich  in  free  gold.  A  con- 
siderable amount  of  ore  was  treated  in  a 
three-stamp  prospecting  mill  near  by,  and 
several  thousand  dollars  worth  of  gold  ob- 
tained" ;  so  that  the  mine  seems  worthy  of 
further  development.  It  is  to  be  ho{>ed  some 
settlement  will  be  reached  before  long,  so  that 
this  moat  interesting  deposit  may  be  put  to  use. 

We  walked  west  on  the  railway  to  Worth- 
ington  to  have  a  look  at  the  nickel  mine,  now 
^T-  ,  ,  w      "^  longer  working.     Slate  and  fel- 

Niokel  Mine  =*  " 

»t  Worthing-  site    sclust    occur     some    distance 

ton 

east  of  tliemine^  and  diabase,  often 
rusty  and  gossan-like  at  the  mine.  There  is 
no  longer  much  to  be  seen  on  the  dump.  A 
tramway  leads  five  miles  westward  from  the 
station  to  the  Chicago  nickel  mine,  which 
however  we  had  no  time  to  visit,  nor  the 
gold  mine  a  little  this  side  of  theenickl  mine. 

General  Conclusions 

In  general  one  notes  an  imjjortant  advance 
in  our  gold  mining  regions  during  the  past 
Extending  year.  The  area  known  to  be  auri- 
the  KoW  °^  ferous  has  been  steadily  extending 
regions.  jjj  ^^le  older  parts  of  the  districts, 
and  the  new   Michipicoton   region  has  been 

quartz,  diamond  and  chrysolite.  Russia  is  the 
only  country,  excepting  possibly  New  South 
Wales,  that  at  the  piesent  time  micea  platinum  ore 
for  itself  alone. 

In  the  former  country  the  platinum-bearinfi: 
sand  is  found  at  depths  of  between  six  and  forty 
feet,  the  "  pay  streak,"  averaging  less  than  a  foot 
in  depth,  resting  directly  on  serpentine  bed-rock. 
In  New  South  Wales  the  "pay  streak"  i?  from 
60  to  160  feet  wide  and  underlies  a  loam  bed  60  to 
70  feet  deep,  the  ore  occuring  in  the  crevices  of 
the  bed-rock  and  in  the  gravel  resting  thereon. 

The  method  generally  adoi)ted  for  extracting 
the  ore  is  to  pass  the  sand  and  gravel  with  water 
throngh  puddling  machines  or  revolving  conical 
screens ;  the  platinum  and  6ne  sand  paew  through 
into  sluice  boxes  beneath,  while  the  coarser 
materials  are  discharged  at  one  side.  The  con- 
tents of  the  sluice  boxes  are  washed  in  the  usual 
manner,  and  when  gold  is  present  in  paying 
quantities  it  is  removed  by  amalgamation  with 
mercury,  the  platinum  remaining  behind.  Ex- 
perience shows  that  it  is  seldom  profitable  to  work 


added  to  those  previously  known.  A  large 
number  of  properties  have  been  under  de- 
velopment this  year,  much  larger  than  ever 
before  ;  so  that  we  may  expect  shortly  to 
have  the  value  of  many  hitherto  problematic 
properties  settled. 

The  production  of  gold  has  scarcely  ad- 
vanced as  rapidly  as  was  expected  ;  but  some 

Gold  Mills  ^^  t^ie  predicti(.ns  made  a  year  ago 
in  opera-       Were  unduh'  inflated.     The  number 

tion. 

of  mines  actually  jiroducing  gold 
has  largely  increased,  there  being  now  three 
mines  on  Lake  of  the  Woods,  one  on  the 
lower  Seine,  two  on  the  upper  Seine  and  one 
in  the  Wahnapitae  region  whose  mills  are 
more  or  less  steadily  at  work  ;  besides  the 
bromo-cyanide  plant  successfully  in  operation 
at  Deloro  in  the  Marmora  region. 

It  must  be  admitted  however  that  several 
of  these  mines  are  producing  ore  of  lower 
grade  than  was  anticipated,  and  so  have  dis- 
appointed their  owners.  Nevertheless  it  is 
probable  that  all  of  them,  with  ordinarily 
Features  J^^od  management  and  reasonable 
or'uu'Tndfis'  economy,  can  produce  gold  at  a 
^■■i'  fair  profit.    One  mine  at  work  last 

year  proved  to  have  ore  of  too  low  grade  to 
be  treated  succes.ofully  by  a  mill  of  the  pres- 
ent size.  Whether  capital  can  be  raised  to 
equip  it  on  a  sufficient  scale  to  give  a  fnir 
margin  for  dividends  is  not  yet  certain. 

mines  yielding  less  than  three  grams  of  platinum 
ore  to  the  ton  of  gravel.  The  average  yield  of  the 
richest  Russi  in  mines  is  about  six  grams  per  ton. 

The  refining  of  crude  platinum  io  a  difficult 
operation  to  perform  and  reqnireo  ajiparatus  and 
experience  not  generally  available. 

As  we  are  extensive  buyers  and  refiners  of 
platinum  and  manufacturers  of  the  metal  in  all 
form?,  we  are  most  anxious  to  encourage  the 
search  for  and  the  development  of  new  Hource8  of 
supply  of  the  ore. 

We  have  the  best  facilities  for  the  correct  assay- 
ing and  refining  of  platinum  ore  and  are  purchasers 
at  the  highest  market  prices  of  the  crude  ore  in 
either  small  or  largo  quantities.  We  shall  be 
pleased  therefore  to  give  additional  and  detailed 
information  bearing  upon  this  subject  to  such 
persons  as  are  practically  interested  in  this  matter 
and  to  make  tests  for  platinum,  free  of  charge,  on 
samples  delivered  f.  o.  b.  at  our  works. 

'  Mr.  B.  Charlton's  evidence  in  Rep.  of  Roy. 
Com.  on  the  Mineral  Resources  of  Ontario,  p.  113. 
See  also  several  other  references  (o  the  n.ine. 
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Some  of  the  experiences  of  the  past  year 
have  shown  how  uncertain  the  results  of  a 
limited  number  of  assays  are  in  determining 
the  value  of  a  mine.  As  a  rule  the  only  sat- 
isfactory test  is  a  mill  run  of  as  many  tons  of 
the  ore  as  can  be  managed. 

On  the  whole  the  conviction  is  being 
reached  that  in  spite  of  a  few  fairly  rich  veins 
our  gold  ores  are  in  general  of  low  grade, 
though  often  present  in  amounts  extensive 
enough  to  justify  working  on  a  very  large 
scale.  Fortunately  all  the  properties  de- 
veloped except  those  of  Marmora  prove  to 
hnve  essentially  free  milling  ores,  so  that  the 
cost  of  treatment  is  reduced  to  a  minimum. 
As  roads  and  steamboat  and  railway  connec- 
tions improve,  the  cost  of  labor  and  supplies 
will  fall  ;  and  ease  of  access,  with  a  salubrious 
climate  and  safety  for  life  and  property, 
must  give  the  region  an  advantage  over  most 
others.  The  presence  of  splendid  water- 
powers  in  almost  every  part  of  our  region  will 
largely  solve  the  question  of  cheap  power, 
even  if  the  present  large  supply  of  wood  for 
fuel  should  be  exhausted.  It  is  probable  that 
where  water  carriage  is  available  the  ore  may 
profitably  be  taken  to  customs  mills,  like 
the  new  one  at  Keewatin  on  Lake  of  the 
Woods,  particularly  during  the  earlier  stages 
of  development,  and  thus  prevent  the  risk 
of  erecting  stamp  mills  on  properties  the 
extent  of  whose  ore  deposits  is  yet  un- 
proved. 

Our  energies  should  be  directed  largely  to 
lowering  the  expense  of  mining  and  treating 
Importance  ^hc  ores,  now  averaging  perhaps 
methods™?  ^^^  much  less  than  $5  per  ton  ;  so 
treatment.  ^^^^^  q^j.  large  deposits  of  ore  low 
in  gold  can  be  made  to  yield  a  profit.  Some 
of  the  Alaskan  mines,  like  the  Treadwell, 
which  in  December  treated  19,082  tons  of  ore 
at  a  profit,  with  an  average  product  of  only 
$2.37  per  ton,  should  serve  as  examples  in 
the  economy  of  treatment  on  a  large  scale. 
It  may  be  expected  that  immense  masses  of 
low  grade  ore,  like  some  on  the  upper  Seine 
and  near  Rat  Portage,  should  be  capable  of 
treatment  on  the  large  scale  and  with  as  good 
profits  as  those  of  Alaska. 

The  Sultana  mine  with  its  new  thirty 
stamp-mill  will  probably  lead  the  way  this 
year  as  in  the  past  ;  but  several  other  pro- 


perties are  rapidly  coming  to  the  front.  While 
Solid  ad-  ^^^  advance  in  gold  production  ha& 
vance  made,  j^een  less  rapid  than  was  expected, 
solid  advance  has  been  made,  with  the  pros- 
pects of  a  well  grounded  and  profitable  gold 
mining  industry  in  the  future.  That  there 
have  been  some  failures  and  will  be  others  in 
years  to  come  is  only  what  may  be  expected* 
since  this  has  happened  in  every  gold  region  ; 
but  that  the  successes  will  be  numerous 
and  striking  there  is  now  every  reason  ta 
hope. 

British  Association's  Visit 

At  the  close  of  the  meeting  of  the  British 
Association  for  the  Advancement  of  Science, 
held  in  Toronto  from  August  18  to  August 
Members  of  ^^'  ^^  excursion  was  organized  to 
Ab^so^[atkm  ^^^^^  ^^®  Pacific  coast  via  the  Can- 
visit  the  adian  Pacific  Railway.  One  por- 
miningdis-  tion  of  the  excursion,  including 
most  of  the  geologists  and  geo- 
graphers, occupied  a  sleeping  car  which  was 
dropped  for  one  day  each  at  Sudbury  and 
Rat  Portage,  to  give  an  opportunity  to  see 
something  of  the  mineral  resources  of  new 
Ontario.  Dr.  Dawson,  Director  of  the  Geo- 
logical Survey,  had  general  charge  of  this 
branch  of  the  excursion,  but  the  arrangement 
and  direction  of  the  two  stops  in  Ontario 
were  left  to  the  present  writer,  as  represent- 
ing the  Bureau  of  Mines. 

A  number  of  men  of  note  in  geological  and 
mining  circles  belonged  to  the  party,  such  as 
Professors  Roberts-Austen  and  Le  Neve 
Foster  of  the  London  School  of  Mines,  Dr. 
Blanford,  formerly  Director  of  the  Indian 
Geological  Survey,  Prince  Krapotkin,  Mr. 
Lamplugh  of  the  British  Geological  Survey, 
and  Professors  Miers  of  Oxford,  Penck  of 
Vienna  and  Davis  of  Harvard. 

The  excursion  was  met  by  the  mayor  and 
prominent  citizens  at  each  place  and  most 
hospitable  provision  made  for  the  comfort 
and  interest  of  the  guests.  Short  excursions 
were  arranged  at  Sudbury  to  the  well  known 
Copper  Cliff  mine,  to  the  McConnell  nickel 
mine  and  to  the  Fairbank  mine.  An  in- 
tended excursion  to  the  Crystal  mine  was 
reluctantly  given  up  because  of  the  time  re- 
quired for  the  long  drive  to  lake  Wahnapitjie 
and  back. 
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All  the  excursionists  went  to  the  Co))|)er 
'CliflF  mine,  by  far  the  most  imp  rtant  nickel 
In  Sudbury  "lii^e  in  the  world  ;  examined  tlie 
district.  (^j.gg  ^j^jj  ^^^,  interesting  eruptive 
contact  of  Laurentian  and  Huronian  ;  and 
then  went  to  the  roasting  beds  and  the  smelt- 
ing works.  The  distinguished  metallurgist, 
Dr.  Roberts-Austen,  was  particularly  interest- 
ed in  this  department.  Afterwards  the  com- 
pany divided  into  two  parties,  one  going  to 
the  nickel  properties  in  Denison  township  ; 
the  other  going  by  rail  and  carriage  to  the 
curious  anthraxolite  deposits  of  Balfour  and 
Fairbank  townships,  very  interesting  geologi- 
"Cally  if  not  of  great  importance  economically 
80  far  as  at  present  developed.  Mr.  Barlow 
of  the  Canadian  Geological  Survey  accom- 
panied the  party  and  furnished  valuable  in- 
formation from  the  geological  side.  In 
the    evening    the   distinguished  guests  were 

Notes  on  the  Pet 

By  Dr.  A. 

THE  territory  covered  by  the  Province  of 
Ontario  is  so  vast  and  the  amount  of 
work  done  upon  its  petrology  so  small, 
that,  along  with  the  necessary  attention  to 
economic  mineralogy,  care  has  been  taken  dur- 
ing our  field  work  to  obtain  specimens  of  all 
rocks  promising  to  be  of  interest,  and  to  inves- 
tigate their  field  relations  as  far  as  possible. 
Some  of  the  results  of  the  microscopic  exam- 
ination of  thin  sections  made  from  the  hand 
specimens  taken  have  been  made  use  of  in 
the  general  report  on  the  work  of  the  sum- 
mer ;  but  much  of  the  material  accumulated 
has  been  of  too  technical  a  character  to  be  of 
real  value  to  ordinary  readers  of  the  report, 
interested  in  the  economic  rather  than  the 
scientific  bearing  of  the  work.  As  the  latter 
appeals  to  a  quite  distinct  audience  it  seems 
well  to  make  a  separate  report,  including 
from  year  to  year  the  points  of  more  })urely 
scientific  interest.  Only  a  small  portion  of 
the  scientific  work  done  in  connection  with 
the  preparation  of  the  report  on  the  Gold 
Regions  of  Western  Ontario  will  receive 
attention  in  the  following  pages  however, 
since  much  of  it  consisted  in  the  determina- 
tion of  rocks  or  minerals  presenting  no  new 
or    specially   interesting    features.     On    the 


entertained  at  a  dinner,  and  expressed 
their  thanks  for  the  hospitality  sliown  them 
and  their  sense  of  the  iniportance  of  the 
nickel  and  other  mineral  wealtii  of  the  re- 
gion. 

Most  of  the  day  spent  at  Rat  Portage  was 
taken  up  with  an  excursion  by  steamboat  on 
Lake    of   the    Woods,    the    well  known  Sul- 
tana mine  being  the  first  (diiect  of 

The  Lake  of  ,       '     ,  •'  . 

the  Woods  attraction  ;  though  st(»ps  were  nmde 
at  several  islands  affording  interest- 
ing geological  features,  such  as  tlie  agglome- 
rates and  schist  conglomerates  of  the  Huro- 
nian.  A  short  excursion  was  made  tlie  fol- 
lowing morning  to  the  eruptive  contact  of 
Huronian  and  Laurentiftn  near  Norman  and 
Keewatin.  The  excursionists  were  greatly 
plea.sed  with  the  Ijeauty  and  interest  of  I^ke 
of  the  Woods,  and  appreciated  the  importance 
of  the  gold  deposits  of  the  region. 

rology  of  Ontario 

p.  Coleman. 

other  hand,  numerous  rocks  and  a.s.sociations 
of  rocks  observed  having  sutticient  scientific 
importance  to  deserve  de.scription,  are  taken 
up  in  the  present  report,  beginning  at  the 
west  of  the  Province  and  working  eastwards. 

The  Grande   Presqu'ile. 

Some  interesting  rocks  of  rather  doubtful 
age  occur  in  the  Grande  Prescpi'ile,  and  as 
this  region  was  not  explored  in  the  interior 
by  Lawson,  and  so  has  barely  been  touched 
on  in  his  account  of  Lake  of  the  Woods, 
it  will  be  well  to  take  uj)  .some  of  the  more 
important  examples  here.  The  first  point 
examined  was  Astron  bay,  on  the  northwest 
side  of  the  peninsula.  A  band  of  dark  crys- 
talline rocks  extends  along  the  western  shore 
from  the  middle  of  Astrtm  bay  to  the  south 
end,  and  rocks  of  the  same  kind  extend  in- 
land as  far  as  the  southern  end  of  Beaver 
inlet  one  or  two  miles  to  the  west.  The 
commonest  facies  of  these  dark 
rocks  has  the  appearance  of  a  me- 
dium grained  diorite.  Under  the  micro.scope 
the  rock  is  seen  to  consist  chietiy  of  plagio- 
clase  (oligoclase)  with  very  low  extinction 
angle,  and  hornblende  with  bluegreen  and 
yellowish  brown  dichroism.     The  latter  min- 


Diorite. 
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eral  is  probably  secondary  after  augite  in 
many  cases,  though  no  augite  was  found.  In 
addition  to  these  minerals  a  little  quartz  and 
some  orthoclase  probably  occur,  and  small 
amounts  of  biotite,  magnetite  (surrounded 
often  with  leucoxene),  apatite  and  epidote 
are  found.  The  felspars  show  a  zonal  struc- 
ture and  tend  to  be  idiomorphic. 

A  somewhat  gneissoid  rock  from  a  point 
two  or  three  miles  west  of  the  south  end  of 
Rog^  Astron  bay  has  a  very  similar  ap- 

iHoTfte^and  P^^^^^^ce  to  the  previous  example, 
Syenite;  ^^^^  under  the  microscope  proves  to 
contain  a  considerable  quantity  of  untwinned 
felspar,  so  as  to  take  a  place  intermediate 
between  diorite  and  syenite.  Large  masses 
of  reddish  brown  titanite  occur  in  this 
section. 

A  remarkable  rock  is  found  at  the  south 
end  of  Astron  bay.  In  a  medium  grained 
Hornblende  g^ay  ground-mass  there  are  imbed- 
Porphyrite.  ^^^  large  crystals  of  very  cleavable 
black  hornblende,  often  showing  octagonal 
outlines.  The  average  width  of  these  por- 
phyritic  crystals  is  about  half  an  inch.  On 
weathered  surfaces  the  rock  has  a  pitted  look 
from  the  more  rapid  weathering  of  the  horn- 
blende crystals.  Under  the  microscope  the 
ground-mass  is  found  to  consist  of  quartz, 
plagioclase,  augite  and  probably  some  ortho- 
clase. The  quartz  contains  many  fluid  cavi- 
ties with  bubbles,  and  also  slender  trichites. 
The  plagioclase  has  a  small  extinction  angle. 
The  augite  is  somewhat  idiomorphic,  pale 
greenish  in  color,  and  is  to  a  slight  degree 
changed  to  green  hornblende.  There  are 
also  some  large  prisms  of  apatite  in  the 
ground-mass.  The  phenocrysts  consist  gen- 
erally of  a  single,  rather  homogeneous  indi- 
vidual of  hornblende  having  a  pleochroism  of 
yellow  brown,  brownish  green  and  blue  green. 
In  the  interior  of  such  hornblende  individuals 
there  are  often  a  few  remnants  of  augite,  not 
unlike  the  augites  of  the  ground- mass.  There 
is  a  little  brown  biotite  mixed  with  the  horn- 
blende. It  is  probable  that  the  large  horn- 
blendes were  originally  phenocrysts  of  augite 
of  a  first  generation,  more  given  to  rearrange- 
ment than  the  smaller  augites.  The  rock  as 
a  whole  is  perhaps  best  described  as  a  horn- 
blende porphyrite,  though  it  commenced  as 
an  augite  porphyrite. 


Pyroxenite. 


Two  specimens  of  a  medium  grained  black 
rock  from  the  south  end  of  Beaver  inlet,  a 
mile  and  a  half  west  of  Astron  bay, 
contain  hardly  any  plagioclase  and 
consist  almost  wholly  of  hornblende  and 
augite,  with  some  magnetite  and  apatite. 
The  freshest  has  the  augite  in  about  equal 
amount  with  the  hornblende.  In  the  other 
the  augite  has  been  entirely  changed  to  a 
chloritic  mineral  dotted  with  iron  oxides.  It 
seems  probable  that  some  of  the  hornblende 
is  original,  as  it  has  now  and  then  well  de- 
fined crystal  forms  and  shows  no  traces  of 
enclosed  augite.  In  other  instances  the 
hornblende  is  evidently  encroaching  on  the 
augite.  In  the  freshest  section  there  is  a 
little  brown  biotite.  This  pyroxenite  resem- 
bles the  rocks  previously  described  from  the 
same  region,  with  the  felspars  left  out,  but  it 
was  not  observed  in  connection  with  them. 

Several  examples  were  collected  of  a  very 
fine  grained,  gray,  schistose  rock  resembling 
the  Couchiching  as  defined  by  Law- 
Schist  or      son  on  the  shores  of  Rainy  lake.    A 

Gneies.  .  .  •       .•  i_  i 

microscopic  examination  shows  only 
traces  of  granular  structure  and  little  or  na 
mica  ;  otherwise  their  appearance  is  like  that 
of  Couchiching  gneisses.  They  consist  mainly 
of  oligoclase,  orthoclase  and  hornblende,  with 
a  considerable  amount  of  epidote  and  a  little 
quartz.  One  section  contains  many  cubes  of 
magnetite.  A  specimen  from  the  outlet  of  lake 
Kashegogamog  has  much  the  same  character. 
A  handsome  dark  green  porphyritic  schist 
occurs  at  the  contact  of  the  Laurentian  with 

the  Huronian  at  Cross  inlet,  on  the 
Porphyrite    ^^^^^^  ^.j^  ^^  ^^^  peninsula.     The 

ground-mass  is  very  fine  grained  and  some- 
what lustrous.  It  proves  under  the  micro- 
scope to  be  made  up  of  hornblende,  chlorite, 
zoisite  and  epidote,  while  the  large  pheno- 
crysts, though  greatly  weathered  into  zoisite, 
etc.,  have  portions  fresh  enough  to  deter- 
mine as  plagioclase  with  a  large  extinction 
angle  (24"  to  40°)  indicating  bytownite  or 
anorthite.  The  rock  is  no  doubt  a  sheared 
porphyrite. 

Port  Coldwell   Region. 

A  remarkable  mass  of  eruptive  rocks  related 
to  the  syenites  occurs  on  the  north  shore  of 
lake  Superior  near  Peninsula  and  Port  Cold- 
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well,  rising  as  magniticent  hills  immediHtely 
from  the  waters  of  the  lake.  A  day  was 
EruptiTe  spent  in  a  rapid  examination  of 
the'^Jorth  these  rocks  and  the  selection  of 
liL^k*"'  specimens.  Although  some  diffi- 
Superior.  culties  remain  unsettled  in  res- 
pect to  these  rocks,  a  preliminary  report 
may  be  made  on  them  now. 

Syenitic  looking  rocks  first  show  themselves 
at  mile  SOSh  on  the  Canadian  Pacitic  railway, 
about  three  miles  east  of  Peninsula  station. 
The  rock  here  is  coarse  grained  and  almost 
black  on  fresh  surfaces,  but  weathers  to  a 
reddish  color  or  even  to  yellowish  white. 
Four  miles  to  the  west  red  syenite,  not  quite 
so  coarse  in  grain,  mixes  with  the  dark  rock, 
probably  being  of  later  age.  This  variety  of 
rock,  sometimes  turning  gray  towards  Port 
Coldwell  to  the  west,  sends  dikes  into  most 
of  the  other  rocks  of  the  region,  and  may  be 
followed  as  far  as  Middleton  (830  mile  ])Ost) 
with  some  interruptions  of  dark,  probably 
Huronian  rock.  Between  Port  Coldwell  and 
Middleton  the  two  rocks  are  about  equal  in 
amounts  and  greatly  mixed.  It  is  possible 
that  the  syenite  and  granite  near  Jacktish,  17 
miles  farther  west,  have  some  connection 
with  this  syenite  area,  though  no  direct  con- 
nection was  traced.  As  the  Jackfish  rocks 
have  already  been  described  in  a  former 
report^  they  will  receive  no  further  mention 
here. 

Both  the  dark  purplish  syenitic  looking 
rock  and  the  red  somewhat  later  rock  are 
occasionally  pierced  with  dikes  of  diabase, 
which  is  the  latest  rock  of  the  region. 

The  dark  rock,  almost  black  when  fresh, 
consists  mainly  of  flat  plates  of  felspar,  mostly 
formed  of  two  or  three  individuals  twinned, 
but  showing  no  polysynthetic  twinning.  The 
felspar  strips  are  often  a  third  of  an  inch  in 
length  and  sometimes  longer. 

A  microscopic  examination  shows  that  most 
of  the  felspar  is  entirely  without  striations, 
only  small  portions  being  striated,  in  the 
latter  case  having  small  extinction  angles 
suggesting  oligoclase  as  the  felspar.  Some 
parts  of  the  unstriated  felspar  have  little 
strips  with  a  diflerent  extinction  angle  from 
the  rest,  somewhat  microperthitic  in  appear- 
ance.    In  general  the  larger  areas  of  felspar 

»  Bur.  Mines  Rep.  1895,  p.  103,  etc. 


are  not  so  greatly  weathered  as  to  destroy  the 
evidence  for  twinning  if  it  had  ever  existed. 
The  untwinned  parts,  making  up  most  of  the  » 
rock,  would  have  been  looked  on  as  undoubt- 
edly orthoclase  but  for  the  high  sjiecific 
gravity  (2.67).  As  orthoclase  is  nowhere 
stated  to  have  a  greater  specific  gravity  than 
2.58,  this  threw  doubts  on  the  determination, 
and  suggested  that  an  untwinned  plagioclaso 
was  in  question,  the  specific  gravity  found 
corresponding  to  that  of  oligoclase.  A  partial 
analysis  made  by  Mr.  W.  W.  Stull  in  the 
laboratory  of  the  School  of  Science  gave  the 
following  results  : 

yiO»    65.62 

AlaO, 20.32 

Ca  O 5.90 

This  corresponds  most  closely  to  the  compo- 
sition of  a  felspar  just  between  albite  and 
oligoclase. 

The  other  essential  minerals  of  the  rock 
are  augite  and  magnetite,  the  former  making 
about  a  quarter  of  the  whole.  The  augite  is 
brown  with  greenish  edges,  though  scarcely  at 
all  changed  to  hornblende,  and  is  of  later  for- 
mation than  the  felspar,  filling  in  spaces  be- 
tween the  felspar  individuals.  Until  a  further 
investigation  is  made  of  the  felspar  the  exact 
position  of  this  curious  rock  nmst  remain 
somewhat  doubtful.  Its  structure  suggests 
the  ophitic  on  a  very  coarse  scale,  and,  sup- 
posing the  felspar  to  be  plagioclase,  the  rock 
should  be  called  diabase. 

The  red  rock  intimately  associated  with  the 
dark  rock  just  described  has  externally  the 
Augite  character  of  syenite,  though  with 
Syenite.  considerable  variations  from  point 
to  point.  A  very  characteristic  specimen 
from  the  railway  east  of  Port  Coldwell  is  red 
speckled  with  black,  and  consists  of  what  is 
most  proba])ly  weathered  orthoclase  with  j>ale 
sea-green  augite.  the  latter  partly  turned  to 
hornblende  and  magnetite.  Another  speci- 
men from  near  by,  dark  red  slightly  flecked 
with  black,  turns  out  to  be  of  an  entirely 
different  character  under  the  microscope, 
showing  a  very  pronounced  pegmatite  struc- 
ture. Beside  the  intergrown  quartz  there  is 
plagioclase,  greatly  weathered,  and  probably 
also  orthoclase,  with  small  amounts  of  horn- 
blende and  magnetite,  probably  resulting 
from  the  destruction  of  augite. 
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A  somewhat  fresher  specimen  contains  very  not   at   all   the   look   of    a    secondary   min- 

little  quartz,  and  consists  chiefly  of  oligoclase  eral. 

in   more   or   less   perfect    crystals,  Still  other  coarse  grained  gray  rocks,   as 

hornblende    and    magnetite    being  near  Pic  river,  show  a  quite  different  habit, 

the  other  important  ingredients.  An  analysis  containing  large   scales  of  mica.     Two  were 

of  this  rock  was  made  by  Mr.  F.  N.  Speller,  examined  microscopically,  and  one  of  them 

of  the  School  of  Science,  Toronto,  with  the  joins  closely  to  the  previous  rock  in  composi- 

following  results  :  tion,    consisting    mainly   of    tolerably   fresh 

Si  O^  .   49.80  unstriated  felspar  with  a  more  decayed  fel- 

Ti  O^ 1 .82  spar  interpenetrating  it   in  which  no  twin- 

AP  O3 12.89  ning    could    be    seen,    and    almost  colorless 

■^®    *-'3 18 .  19  augite  with  much  brown   biotite  and   mag- 

T^eO 10  ^^^.^.^                                                                     ^ 

p    ^  "      f.\„  A  second  thin  section  differs  from   this  in 

]y[„  o 2 .  86  having    the   felspar   almost    all    plagioclase. 

K^  0 24  Zonal    structure    is    common,    the 

'    '          '    ' '                e-f,  Gabbro.                        ^     •          ■,                  1       • 

Na^  O 4 .  58  center  being  the  more  basic,  ranging 

^^O. 28  in  some  cases  from  oligoclase  on  the  outside 

TT2    O  2    If? 

to  an  acid  labradorite  within.     Pale  augite, 

pa  Q  ^                                                     .58  ... 

^ '  brown    hornblende    and    brown    biotite    in 

99.94  about  equal  amounts  make  up  the  rest  of  the 

Spec,  gray 2.91  j.^^^      ^j^g  augite  and  part  of  the  hornblende 

The  small  amount  of  alumina  and  large  are  idiomorphic.  Part  of  the  mica  has  an 
amount  of  ferric  oxide  are  very  surprising,  unusual  dichroism,  orange  red  and  grass 
and  it  may  be  that  some  of  the  alumina  was  green.  A  portion  of  the  augite  has  the  inclu- 
weighed  with  the  iron.  sions  and  parallel  extinction  found  in  hyper- 
Several  examples  just  east  of  Port  Coldwell  sthene,  but  is  not  dichroic.  The  rhombic 
are  of  a  purplish  or  reddish  gray  color,  with  augite  is  always  surrounded  with   irregular 

black  crystals  of  hornblende.   Some  black  rims,  probably  of  magnetite.    This  rock 
Syenites.                  . 

portions  of  the  rock  have  the  horn-  shows  no  trace  of  ophitic  structure,  the  fel- 

blende  in  long,  slender  crystals.     Under  the  spars  being  short  and  stout,  and  is  no  doubt 

microscope   the   felspar,    rather    weathered,  gabbro. 

shows  no  twin  striations,  and  the  dark  It  is  probable  that  all  the  rocks  described 
mineral  is  brown  hornblende  with  a  greenish  from  this  region  are  genetically  related,  and 
border.  The  hornblende  is  only  slightly  pass  by  gradations  into  one  another.  They 
dichroic,  red  brown  and  paler  brown,  and  stand  on  the  whole  between  the  syenites, 
looks  primary  ;  but  one  crystal  contains  a  diorites  and  gabbros,  with  extremes  properly 
core  of  sea-green  augite,  suggesting  that  placed  in  each  of  these  families  of  rocks, 
the  original  dark  mineral  was  augite.  In  and  intermediate  members  hard  to  classify, 
addition  to  these  minerals  much  magne-  Two  other  rocks  of  the  region  are  entirely 
tite  and  apatite  in  slender  needles  are  distinct.  Specimens  of  two  dark  gray  porphy- 
found.  Olivine  ritic  Tocks  east  of  PortColdwell  show 
At  a  few  points  darker  gray  rocks  are  asso-  diabase.  ^Y\e  diabase  structure  and  seem  to 
ciated  with  the  reddish  syenitic  looking  ones,  be  dike  rocks,  probably  later  in  age  than  the 
Augite  ^^^  ^  ^^^^  section  displays  a  diflfer-  previous  rocks,  though  this  was  not  certainly 
dionte.  gj^^  type  in  which  considerable  proved.  One  of  these  contains  many  long 
oligoclase  is  mingled  with  what  appears  to  be  needles  of  apatite,  sometimes  with  dark  cores, 
orthoclase,  and  besides  the  brown  hornblende  penetrating  all  the  other  minerals.  Mag- 
there  is  much  augite,  sometimes  enclosed  in  netite  in  square  forms  and  also  long  black 
the  hornblende,  sometimes  quite  separate  strips,  probably  of  the  same  mineral,  are  com- 
from  it.  Parts  of  the  hornblende  individuals  mon.  Large,  fresh,  well  shaped  crystals  of 
have  well  defined  crystalline  form  and  have  olivine  are  also  found. 
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Aniygdaloids. 


The  other  rock  has  an  ophitic  ground-mass 
of  plagioclase,  augite,  hornl)lende  and  mag- 
AuKite  netite,  the  liornblende  ])eing  prob- 
porphyrite.  ^j^jy  secondary.  In  this  lie  very 
large  prisms  of  augite  and  ])lato8  of  plagio- 
clase sometimes  half  an  inch  wide.  This  rock 
may  be  called  an  augite  porphj^rite. 

A  compact  dark  gray  rock  with  a  pro- 
nounced amygdaloidal  structure  occurs  five 
miles  west  of  Peninsula,  a  few 
hundred  yards  north  of  the  rail- 
way. Just  what  its  relation  is  to  the  neigh- 
boring rocks  is  not  clear,  as  they  were  not 
seen  in  contact.  The  amygdules  resist 
weathering  better  than  the  mass  of  the  rock, 
and  so  stand  up  on  the  weathered  surface. 
The  freshest  section  shows  a  very  tine  grained 
ophitic  mass  in  which  plagioclase,  magnetite 
and  hornblende  can  be  recognized.  The 
amygdules  have  a  pale  rim,  largely  of  epidote 
and  zoisite,  and  a  darker  centre  of  epidote  and 
titanite  with  other  undetermined  minerals. 

Rocks  near  Missanabie. 

A  find  of  coal  having  been  reported  from 
Missanabie,  north  of  Michipicoton  where 
j^.  gold  has  since  been  discovered,  the 

dikes  in        rocks  in  tho  neighborhood  of  that 

schist.  .  ^ 

station  were  studied.  The  most 
interesting  are  certain  diabase  tlikes  in 
phyllite  and  mica  schist.  The  supposed  coal 
turns  out  to  be  a  basic  eruptive  glass,  black 
and  vitreous  in  look.  It  proved  impossible 
to  make  a  section  of  it  thin  enough  to  be 
transparent.  This  glass  forms  the  thinnest 
ends  of  branching  dikes,  or  the  edge  of  some- 
what larger  dikes,  having  a  thickness  seldom 
greater  than  half  an  inch. 

Immediately  against  the  glass  the  rock  is 
e.xceedingly  fine  grained,  as  might  be  expect- 
ed, and  very  opaque.  Clear  strips  of  plag- 
ioclase are  embedded  in  an  obscure  ground- 
mass,  perhaps  devitBJfied  glass,  containing 
many  black  dendritic  formations,  probably  of 
magnetite. 

A  little  farther  away  one  finds  typical 
diabase,  consisting  of  plagioclase  strips  in 
augite  with  some  magnetite. 

The  glassy  diabases  are  two  or  three  miles 

west  of  the  station.     A    short   distance  east 

of  the  station    coarser    diabase    is  seen  in  a 

utting.      Except   for    a   small   quantity    of 


quartz  it  is  very  like  the  previous  rock,  and 
is  of  interest  mainly  from  its  habit  of  weath- 
ering into  brown  spherical  masses. 

The  Wahnapitae   Region. 

A  number  of  rock  specimens  collected  by 
Dr.  Bell  from  the  Sudbury  and  adjoining 
regions  were  examined  microscopically  by 
the  late  Prof.  George  H.  Williams,  his  re- 
sults being  published  in  an  appendix  to  Dr. 
Bell's  report  on  the  Sudbury  district,  2 
and  a  few  rocks  from  the  Clear  Lake  region 
n(jrthwest  of  Sudbury  were  described  by  the 
present  writer  in  1893,^  but  in  general  the 
region  has  received  little  study  from  the 
petrographic  side  ;  so  that  it  may  be  of  use 
to  describe  some  of  the  more  important  rocks 
collected  last  summer  on  or  near  lake 
Wahnapitae. 

The  eruptives  examined  are  chietly  diabases 
and  related  rocks.  A  dike  two  feet  wide  on 
Olivine  location  WDGC)  is  dark  gray,  fresh 
diabase.  looking  and  somewhat  porphyritic. 
Under  the  microsco])e  it  shows  a  typical 
ophitic  structure,  brown  or  purplish  augite 
filling  spaces  between  clean  cut  strips  of 
rather  basic  plagioclase.  A  number  of  rath- 
er large  olivine  crystals  occur,  and  there  is 
much  magnetite  enclosed  in  other  minerals. 
The  adjoining  country  rock  of  a  gold  bearing 
vein  is  comparatively  coarse  grained,  and 
proves  under  the  microscope  to  be  a  badly 
weathered  quartz  diabase  in  which  most  of 
the  felspar  is  changed  to  saussurite  and  the 
augite  to  hornblende  with  a  little  biotite. 

A  very  similar  but  fresher  rock  occurs 
near  a  hill  of  arkose  on  lake  Kookagaming 
two  or  three  miles  to  the  west,  with  less 
quartz  however.  The  plagioclase  is  labra- 
dorite  and  is  not  always  in  slender  strips,  but 
sometimes  in  stout  crystals,  so  that  the 
structure  is  about  midway  between  the 
ophitic  and  the  granitic. 

A  greatly  weathered  quartz  diabase  is 
found  at  the  portage  east  from  the  Crystal 
mine,  the  quartz  forming  a  rather  coarse 
pegmatite  structure  with  the  felspar  and  fill- 
ing in  spaces  as  the  last  mineral  to  soldify. 
Most  of  the  augite  has  been  transformed  to 
hornblende. 

«  Geol.  Sur.  Can.,  1890-91,  pp.  56.  etc.,  Part  F. 
'  Can.  Rec.  Science,  April,  1893,  pp.  343-6. 
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A  reddish  gray  rock  at  the  Crystal  mine 
just  east  of  lake  Wahnapitae  contains  a  very 
large  amount  of  quartz,  mostly  ar- 
ranged in  a  roughly  "  graphic"  way. 
The  felspar,  about  equal  in  amount,  is  so 
far  weathered  as  to  make  identification  un- 
certain. Some  of  it  appears  to  be  plagioclase. 
Much  of  it  has  distinct  crystal  form.  A  small 
amount  of  green  biotite  and  some  chlorite 
occur  also.  The  rock  is  no  doubt  a  plagioclase 
granite  or  quartz  diorite. 

A  very  interesting  group  of  clastic  rocks  is 
found  in  the  Wahnapitae  region,  including 
quartzites,  arkoses,  gray wackes  and 
impure  dolomites.  Several  of  the 
arkoses  are  quite  granitic  in  general  appear- 
ance, flesh  red  and  massive  looking  ;  others 
approach  the  quartzites.  Several  outcrops 
of  arkose  were  examined.  One  of  them, 
from  the  Sheppard  gold  mine  on  the  south 
shore  of  lake  Wahnapitae,  has  been  describ- 
ed by  Prof.  G.  H.  Williams,*  who  refers  to 
it  as  a  felspathic  sandstone  or  quartzite,  in 
which  "  angular  or  subangular  quartz  grains 
that  have  undergone  some  secondary  enlarge- 
ment, are  mingled  with  felspar  which  is 
changing,  though  it  has  not  yet  entirely 
changed  to  a  sericitic  ground-mass."  Some 
of  my  sections  show  less  change,  perhaps 
being  from  fresher  hand  specimens.  The 
quartz  grains  are  usually  fairly  well  rounded 
and  little,  if  at  all  enlarged,  while  the  felspar 
present  in  about  an  equal  amount  is  granular 
also,  and  though  somewhat  weathered  is  dis- 
tinctly recognizable  as  orthoclase,  microcline 
and  oligoclase.  Except  secondary  sericite, 
no  other  mineral  can  be  distinguished.  The 
specimens  just  described  come  from  the 
shore. 

Specimens  taken  from  the  small  workings 
on  the  brow  of  a  hill  one  or  two  hundred 
yards  inland  are  different  in  character,  being 
more  granitic  in  look  and  containing  well 
formed  crystals  of  arsenopyrite,  simple  and 
twinned.  A  section  made  from  one  speci- 
men might  easily  be  taken  for  a  granite. 
With  crossed  nicols  there  is  hardly  a  trace  of 
granular  structure,  the  whole  section  being 
formed  of  interlocking  minerals,  but  the 
general  appearance  suggests    somewhat    the 

*  Appendix  to  Dr.  Bell's  Rep.,  No.  28,  p.  69  F. 


mortar  structure,  larger  individuals  being 
sometimes  surrounded  by  a  fine  mosaic  of 
small  quartz  and  orthoclase  individuals. 
Close  examination  shows  however  that  many 
of  the  larger  masses  have  been  enlarged  with 
fresher  materials  of  the  same  kind.  The 
fresh  extensions  of  plagioclase  tend  to  have 
wider  twin  lamellae  than  the  original  mineral, 
though  alike  in  extinction  angle  ;  and  these 
extensions  sometimes  show  a  zigzag  edge, 
each  twin  lamella  appearing  to  end  inde- 
pendently of  its  neighbors.  This  is  observed 
only  where  the  felspar  abuts  upon  an  area 
of  clear  quartz.  There  is  much  second- 
ary muscovite  present  and  a  small  amount 
of  some  carbonate.  Prisms  of  rutile  also 
occur. 

It  is  probable  that  my  sections  present  the 
two  extremes  of  little  modified  and  greatly 
modified  arkose,  while  Williams'  section  stood 
midway  between. 

Thin  sections  from  a  high  hill  on  the  south- 
west side  of  lake  Kookagaming  show  well 
rounded  quartz  grains  and  a  few  tolerably 
clear  grains  of  microcline  in  a  sort  of  ground- 
mass  of  decaying  felspar. 

The  graywackes  are  of  considerable  var- 
iety, running  from  compact  flinty  or  slaty 
rocks  to  conglomerates.  Some  of 
them  might  easily  be  taken  for 
compact  massive  rocks,  but  for  the  occasional 
pebbles  of  a  similar  gray  color  or  more  rarely 
of  a  red  granitic  rock  which  they  contain. 

Under  the  microscope  they  are  seen  to 
consist  of  a  very  fine  paste  of  clayey  or 
silicious  material  with  angular  fragments  of 
quartz,  or  of  rocks  of  various  kinds,  the  latter 
often  more  recognizable  with  the  naked  eye 
than  under  the  microscope.  The  granitic 
looking  pebbles  are  sometimes  quite  large 
and  9  re  very  prominent  from  their  different 
color.  A  section  of  one  such  pebble  proves 
to  be  of  weathered  plagioclase  granite  or 
quartz  diorite. 

There  are  all  transitions  between  the  slaty 
rocks  and  graywackes  and  dolomites,  the 
latter  usually  containing  many  angu- 
lar fragments  of  quartz  as  well  as 
chlorite  and  other  secondary  minerals.  Fre- 
quently well  formed  rhombohedra  of  dolo- 
mite lie  in  a  confused  ground-mass  of 
dolomitic  and  argillaceous  material. 


Gray- 
wackes. 


Dolo- 
mites 


Clastic  Huronian  Rocks  of 
Western  Ontario 


By  Dr.  A.  P.  Coleman. 


Introduction 

THP:  rocks  of  western  Ontario  have 
been  more  or  less  carefully  examined 
by  several  geologists,  such  as  Bigsby, 
Bell  and  Dawson,  but  the  first  detailed 
inapj)ing  of  the  region  was  done  in  1883  and 
succeeding  years  by  A.  C.  Lawson,  who  laid 
an  excellent  foundation  for  the  future  study 
ResuitB  of  ^^  *^®  Lake  of  the  Woods  and  Rainy 
wo*rSn''the  ^ake  districts  ^  Since  then  adjoin- 
regiou  jjjg  districts  have  been  mapped  by 

\V.  H.  C.  Smith  and  W,  Mclnnes,  and  special 
portions  have  been  studied  by  H.  L.  Smyth, 
Winchell  and  Grant,  and  the  present  writer. 
The  general  conclusions  reached  by  Lawson 
have  been  commonly  accepted  l)y  those  who 
have  followed  and  will  be  made  use  of  largely 
in  the  present  paper,  though  most  of  the 
facts  employed  have  been  observed  by  the 
writer  while  engaged  in  field  work  for  the 
Bureau  of  Mines. 

Lawson    describes   the    region   as   wholly 

Archean,    and    divides    the    rocks    into    two 

parts — a  lower  one,  the  Laurentian, 

tionofthe    and  an    upper   one,    the  Ontarian, 

rock  HericB  ^        .  . 

further  subdivided  into  the  Couchi- 
ching  and  the  Keewatin.  The  term  Lauren- 
tian is  used  here  in  a  petrograjihic  sense,  to 
denote  a  series  of  entirely  crystalline,  gener- 
ally acid  rocks,  especially  coarse  grained 
gneisses  and  granites,  in  spite  of  the  fact 
that  these  rocks  have  an  eruptive  contact 
with  the  overlying  series,  and  so  are  later  in 
age  than  the  Ontarian. 

The  Couchiching  rocks,  found  chiefly  in 
the  southern  portion  of  the  region  along  the 
boundary  of  Minnesota,  consist  in  general  of 
monotonous  gray  or  brown  mica-schists  and 
gneisses,  sedimentary  in  origin. 

*Geo.  Sur.  Canada.  1885,  p  CC  ;  and  1887,  p  F. 


The  Keewatin,  which  overlies  the  Couchi 
ching  where  the  latter  is  present  and  in  other 
cases  rests  on  the  Laurentian,  is  largely  com- 
posed of  eruptives  and  their  products — 
schists  resulting  from  shearing,  ash  rocks, 
and  agglomerates — basic  in  the  lower  part, 
acid  in  the  upper- 

Lawson  does  not  definitely  correlate  the 
Couchiching  with  either  tlie  Laurentian  or 
Huronian,  but  Van  Hise  includes  at  least 
partof  it  in  the  Basement  Complex^.  Lawson 
puts  the  Keewatin  doubtfully  with  the  Hur 
onian,  pointing  out  numerous  differences  be- 
tween it  and  the  original  Hur-  nian  as  de- 
scribed by  Logan.  In  general  however 
Canadian  geologists  do  not  hesitate  to  class 
these  altered  eru}>tives  and  the  accompany- 
ing sedimentary  rocks  as  Huronian,  and  this 
usage  will  be  followed  in  the  present  j)aper. 

In  the  first  place  the  Huronian  elastics  will 
be  briefly  described,  and  afterwards  the  re- 
lations subsisting  between  the  series  of  rocks 
and  their  causes  will  be  discussed.  The  term 
Archean  will  be  used  to  include  both  Laur- 
entian and  Huronian  (or  Ontarian),  thoUfh 
according  to  the  classification  :id"pted  by  the 
United  States  Geological  Survey  the  latter 
would  be  included  in  the  Algonkian. 

Huronian  Clastics 

As  to  origin,  the  Archean  clastic  rocks  of 
western  Ontario  are  of  three  kinds — pyro- 
clastics,  autoclaatics,  and  sedimentary  rocka 
pro])er. 

The  pyroclastics,  consistingof  agglomerates, 
ash  rocks,  etcetera,  are  of  great  extent  and 
PyrociasUc  importance,  but  have  no  special 
rocks  bearing    on    the    subjects   of    this 

paper,  and  so  need  no  extended  description. 

^Geol.  Sur.  of  Can.,  1887,  p.  22,  F.,  etc. 
'Principles  of  pre-Cambrian  Geoloffy,  p.  782. 
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It  is  probable  that  some  rocks  mapped  as 
agglomerates  are  really  autociastic,  especially 
those  including  fragments  sharply  angular  in 
form  and  all  of  the  same  kind.  These  angular 
blocks  of  rock  could  hardly  have  been  hurled 
into  the  air  as  bombs.  Lawson  mentions 
transitions  between  agglomerates  and  true 
conglomerates  with  waterworn  pebbles,  wliich 
might  readily  occur  where  volcmic  materials 
drop  into  the  sea. 

The  autoclastics  are  not  very  extensive  and 
will  merely  be  mentioned.  They  are  pro- 
Autociastic  duced  by  the  action  of  crushing  and 
rocks.  shearing  forces  in  rocks  above  the 

level  where  pressure  produces  plasticity,  and 
so  give  a  hint  as  to  the  original  depth  of  the 
rock  beneath  the  surface.  The  best  examples 
known  to  me,  omitting  the  eruptives  already 
mentioned,  are  the  limestone  breccias  of 
Steep  Rock  lake  ana  certain  conglomerates 
to  be  seen  a  mile  west  of  Fort  Frances, 
where  in  the  sharp  folding  of  thin  beds  of 
sandstone  between  layers  of  schist  the  latter 
has  yielded  plastically,  while  the  former  was 
broken  to  fragments  now, embedded  as  peb- 
bles in  the  schist. 

The  ordinary  elastics,  true  sediments,  are 
of  special  interest  as  giving  clear  ideas  of  the 
Ordinary  conditions  of  the  time,  and  so  will 
elastics.  i-jg  described  more  at  length  than 
the  two  previous  groups.  The  Keewatin, 
though  very  largely  of  eruptive  origin,  con- 
tains important  sedimentary  members,  and 
the  Couchiching  is  wholly  sedimentary. 

Keewatin  Rocks. 

The  water-formed  elastics  of  the  Keewatin 
are  of  great  variety,  including  limestones. 
Water-  slates,  quartzites,  grits,  gray  wackes, 
tu^s^'^Lfme-"  ^^®^<^^^^'  and  pebble  and  boulder 
stones.  conglomerates.  The  limestones  are 
however  of  limited  extent,  being  found  in 
any  thickness  only  at  Steep  Rock  lake,  70 
miles  east  of  Rainy  lake,  where  there  is  a 
small  area  differing  both  petrographically  and 
structurally  from  the  rest  of  the  region. 
These  limestones  have  a  very  modern  look, 
being  scarcely  at  all  crystalline  in  appear- 
ance, having  cherty  layers  in  gray  limestone 
at  some  points  and  black,  very  carbonaceous 
beds  at  others.  One  almost  expects  to  dis- 
cover fossils  in  them,  but  none   have   been 


Slates. 


found.  They  have  been  folded  in  an  extra- 
ordinary way  into  an  anticline  and  syncline 
having  their  axis  inclined  60"  or  more.* 

The  slates  are  widespread,  passing  often 
into  phyllites.  Many  of  them  contain  car- 
bonaceous matter,  and  some  ex- 
amples have  a  graphitic  look  and 
soil  the  fingers.  One  of  them,  from  an 
analysis  by  Dr.  Adams,  was  found  to  contain 
7.44  per  cent,  of  carbon,  and  is  porous  as 
though  hydrocarbons  had  volatilized  leaving 
round  cavities.  ^  These  carbonaceous  slates 
may  be  compared  with  the  black  slate  of  the 
Sudbury  region,  in  which  Dr.  Ellis  has  found 
6.8  per  cent,  of  carbon,  and  which  -was  at  one 
time  bituminous,  as  shown  in  Balfour  town- 
ship by  a  large  vein  of  anthraxolite,  once  no 
doubt  a  fluid  or  plastic  petroleum  product.  ^ 

The  widespread  graywackes  need   only  be 

mentioned,  since  they  present  no  points  of 

special  interest,  and  the  same  may 

Graywackes     ^  *' 

and  Con-      be  Said   of  the   somewhat  unusual 

glomerates. 

quartzites  and  grits,  but  the  con- 
glomerates are  of  more  importance.  They 
are  found  in  many  localities,  but  only  one 
example  will  be  taken  for  description,  that 
of  Shoal  lake,  more  thoroughly  studied  than 
the  others  because  occurring  close  to  a  num- 
ber of  gold-bearing  veins.  As  seen  on  the 
shore  of  the  lake,  it  is  a  schist-conglomerate 
consisting  of  green  chlorite  as  a  matrix,  with 
well  rounded  pebbles  of  all  sizes  up  to  two 
feet  in  diameter  embedded  in  it.  That  this 
portion  of  the  conglomerate  has  undergone 
shearing  is  shown  by  the  flattening  and  even 
tailing  out  of  some  of  the  softer  pebbles,  and 
the  breaking  and  shifting  of  the  parts  of 
some  of  the  harder  ones.  The  commonest 
rock  species  in  the  pebbles  are  quartz- 
porphyry  and  porphyrite,  felsite  and  green 
schists  indistinguishable  from  adjoining  Kee- 
watin schists.  In  addition,  there  are  frag- 
ments of  black  and  red  quartzite  and  of 
white,  pulverulent  sandstone,  of  vein  quartz 
and  of  anorthosite.  No  gneiss  or  granite  has 
been  found  after  careful  search,  though  some 

*  H.  L.  Smyth,  Geology  of  Steep  Rock  lake. 
Am.  Jour.  Sci.,  vol.  xlii,  1891,  pp.  317-331. 

8  Geol.  Survey  of  Canada,  1885,  pp.  58,  124  and 
150,  CO. 

°  Ontario  Bureau  of  Mines  Report,  1896,  p.  159, 
etcetera. 
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quartz-porphyries  having  the  crystals  of  fel- 
spar and  dihexahedra  of  quartz  much  crowded, 
look  at  first  glance  very  like  granite.  Most 
of  these  pebbles  are  easily  matched  l)y  Kee- 
watin  rocks,  sometimes  however  many  miles 
distant  ;  a  few  are  evidently  Couchiching, 
and  none  are  Laurentian.  One  rock,  a  quartz- 
porphyry,  half  made  up  of  beautiful  splieru- 
lites  having  feathery  intergrowths  of  (juartz 
and  felspar,  has  not  hitherto  been  recognized 
in  Ontario. 

Two  or  three  miles  north  of  Shoal  lake  and 
some  distance  across  the  strike  the  rock 
becomes  much  less  schistose,  has  a  coarse 
grit  as  matrix,  and  might  almost  be  described 
as  a  breccia,  since  many  of  the  pebbles  are 
scarcely  rounded.  The  pebbles  are  however 
of  the  same  rock  species  as  those  on  the  shore 
of  the  lake. 

This  band  of  conglomerate  is  at  least  16 
miles  long  and  two  miles  wide.  Its  thick- 
ness can  hardly  be  less  tlum  a  mile,  and  may 
be  almost  double  that,  since  the  dip  is  steep  ; 
but  a  covering  of  sand  prevents  very  accurate 
measurements  of  the  width.  A  very  similar 
conglomerate  appears  on  the  east  shore  of 
Upper  Manitou  lake,  50  miles  to  the  north, 
containing  porphyry,  felsite,  quartzite,  etce- 
tera, and  a  fine  example  is  found  at  Rat  Por- 
tage, the  matrix  in  this  case  however  being 
sericitic  instead  of  chloritic.  Numerous  other 
instances  are  found  in  vari»)us  parts  of  the  re- 
gion. No  pebbles  which  are  undoubtedly 
Laurentian  have  been  reported  from  any  of 
them,  though  granite  boulders  are  found,  as, 
for  example,  near  Abram's  rapids,  north  of 
lake  Minnetakie.  They  resemble  closely  erup- 
tive granites  piercing  the  Keewatin  in  neigh- 
boring localities,  and  ditfer  in  appearance  from 
the  characteristic  granite  of  the  Lauren- 
tian. 

Couchiching:  Rocks. 

The  Couchiching  rocks  are   all  formed  of 
sand,  or  clayey  sand  more   or  less  metamor- 
phosed.    The    least    changed    were 

Composition 

of  Coiuhiih- found  by  the  writer  on  the  shore  of 

ing  rocks. 

Rainy  river  a  mile  below  Fort  Fran- 
ces, and  at  the  Scramble  mine  near  Rat  Por- 
tage. They  form  thin  beds  of  yellowish  or 
brownish  soft  sandstone  lying  between  mica- 
ceous and  chloritic  schists.     Under  the  micro- 


scope, besides  grains  of  (juartz,  there  are 
particles  of  magneticC  and  numerous  small 
prisms,  probably  of  tremolite.  In  general 
however  the  Couchiching  consists  of  biotite 
schist  or  gneiss,  the  (juartz  showing  a  clastic 
origin.  Some  of  these  schists  contain  silli- 
manite  ;  more  rarely  they  aj»pear  as  thorough- 
ly crystalline  gneiss  containing  muscovite, 
microcline,  etc.,  resembling  the  adjoining 
Laurentian  and  forming  transitions  towards 
it. 

The  Couchiching  includes  no  coarse  clastics, 
and  is  nowhere  separated  from  the  underly- 
ing Laurentian  by  a  basal  conglomerate. 
These  rocks  have  been  mapped  by  Lawson, 
Smith  and  Mclnnes  as  covering  extensive 
areas  in  the  southern  j)art  of  the  region. 
Rocks  of  a  similar  kind  occur  on  Manitou 
lake,  near  Lake  of  the  Woods  and  at  other 
points,  but  liave  not  being  separated  in  the 
mapping. 

Relation  of  the  two  Classes. 

Lawson  suggests  that  the  Slioal  Lake  and 
other  conglomerates  represent  the  base  of  the 
„    ,  .  Keewatin,   and  so  indicate  an    un- 

Eyiilence  of 

uMconform-  conformity  between  the  Keewatin 
ity. 

and  the  Couchiching  ;•    butthefind- 

ir  g  of  many  Keewatin  peb^'les  in  the  con- 
glomerates opposes  this  view.  A  striking 
evidence  that  the  break  represented  by  these 
conglomerates  comes  high  up  in  the  Keewatin 
instead  of  at  its  base  just  above  the  Couchi- 
ching is  to  be  found  at  Shoal  lake,  where  a  few 
boulders  of  coarse-grained  anorthosite  found 
in  the  schist  conglomerate  are  exactly  like 
portions  of  a  boss  of  anorthosite  two  miles 
away.  As  this  anorthosite  area  contains 
masses  and  strips  of  characteristic  Keewatin 
schist  swei)t  off  during  its  eruption,  it  is 
evident  that  an  immense  lapse  of  time  separ- 
ates the  conglomerate  and  the  underlying 
Keewatin,  long  enough  for  a  coarse-grained 
plutonic  rock  to  solidify,  probably  at  consid- 
erable depths,  and  then  for  the  region  to  be 
so  profoundly  eroded  as  to  provitle  pebbles 
of  the  plutonic  rock  on  a  secoshore.  It  is  pro- 
bable that  the  Keewatin  c(>nglomerate3  which 
have  been  referred  to  represent  an  important 
interval  of  erosion,  perhaps  etpiivalent  to  the 

■  Geol.  Survey  of  Canada,  1887,  p.  84,  F. 
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one  shown  to  exist  by  Van  Hise  and  others 
between  the  upper  and  lower  Huronian  in 
the  States  to  the  south.  ^ 

Nevertheless  the  striking  diflference  in  the 
character  of  the  rocks  of  the  two  series,  whol- 
ly sandy  sediments  in  the  Couchiching,  large- 
ly diabase  and  porphyry  and  the  products  of 
their  alteration  in  the  Keewatin,  shows  that 
conditions  have  greatly  changed  before  the 
later  series  was  formed. 

It  must  not  be  assumed  of  course  that  all 
of  the  eruptives  found  in  the  Keewatin  were 
surface  flows  of  the  same  age  as  the  enclosing 
rocks.  Many  of  them  are  probably  of  the 
nature  of  laccolitic  sills  like  the  trap  sheets 
in  the  Animikie  near  Thunder  bay.  In  fact, 
but  for  the  undoubted  pyroclastic  rocks 
among  the  sediments,  one  might  suspect  that 
most  of  them  were  injected  between  the  sedi- 
mentary beds  perhaps  at  a  much  later  date, 
since  no  amygdaloidal  varieties  have  been 
found.  In  a  region  where  there  has  been  so 
much  folding  and  shearing  it  is  rash  to  make 
positive  statements  on  such  matters,  however. 

Lawson  estimates  the  thickness  of  the 
Keewatin  at  about  five  miles,  ^  and  of  the 
„  .,         ^   Couchiching  at  about  the  same  ;  ^^ 

Evidence  of  ° 

Compression  but  W.  H.  C.  Smith  Suggests  for  the 
latter  that  there  may  be  a  number  of  closely 
oppressed  folds  not  easily  separated,  so  that 
the  thickness  of  the  Couchiching  may  be  very 
much  less,  though  still  reaching  8,000  to 
9,000  feet.  11 

Following  Lawson's  estimate,  the  two  series 
together  sum  up  to  50,000  or  more  feet  in 
thickness,  though  it  is  probable  that  the  low- 
est beds  of  the  Couchiching  have  been  dis- 
solved by  the  molten  Laurentian  rocks  be- 
neath, since  no  basal  conglomerate  has  been 
found  ;  and  also  that  there  has  been  a  con- 
siderable amount  of  compression  during  the 
^squeezing  undergone  in  the  sharp  synclinal 
folds,  as  proved  by  the  flattening  of  soft 
pebbles  in  the  conglomerates. 

The  Couchiching,  containing  some  little 
consolidated  sandstones,  can  scarcely  be  in- 
cluded in  the   Laurentian  ;  and  as   it  forms 

^  Journal  of  Geology,  vol.  i,  No.  2,  p.  ]  20. 
»Geol.  Survey  of  Canada,  1887,  p.  55,  F. 
10  Ibid.,  pp  101  and  102,  F. 
^  Ibid,  1890— '91,  pp.  54  and  55,  G 


transitions  to  rocks  recognized  as  Keewatin, 
and  lies  conformably  so  far  as  observed  be- 
neath the  latter,  there  seems  no  reason  why 
the  two  together  should  not  be  classed  as 
Huronian. 

The  Huronian  of  western  Ontario  presents, 
then,  an  immense  series  of  shallow-water 
sediments,  in  the  upper  part  mixed  with 
eruptives,  perhaps  largely  later  injections, 
but  p  >rtly  pyroclastic  ;  the  whole  equal  in 
magnitude  to  the  thickseriesof  elastics  found 
in  the  preparatory  troughs  of  great  mountain 
ranges,  such  as  the  Appalachians  and  the 
Rockies 

Laurentian  and  Huronian. 

The  field  relations  of  the  Laurentian, 
Couchiching  and  Keewatin  have  been  so  ad- 
Fieid  reia-  niirably  shown  by  Lawson  that  only 
two  great*^^  a  brief  summary  will  be  required 
series  here.     He  was   struck  by   the  fact 

that  the  lower  Archean  "occurs  in  large, 
isolated,  central  areas  more  or  less  complete- 
ly surrounded  by  the  schists  of  the  upper 
Archean,  the  encircling  belts  anastomosing 
and  forming  a  continuous  meshwork.''^^ 

An  examination  of  the  Rainy  Lake  region, 
where  the  innumerable  bare  shores  of  islands 
and  promontories  give  an  unsurpassed  expos- 
ure ( f  the  Archean,  shows  that  the  Lauren- 
tian consists  chiefly  of  coarse  reddish,  often 
porphyritic  rock,  usually  granite  in  the  cen- 
tral part  of  the  area,  but  showing  foliation 
towards  the  margin  where  it  comes  in  contact 
with  the  Huronian.  The  foliation  of  the 
gneiss  is  generally  parallel  to  that  of  the 
schist  beside  it.  Before  the  actual  contact  is 
reached  one  generally  sees  strips  and  frag- 
ments of  the  Huronian  embedded  in  the 
gneiss,  sometimes  sharply  angular,  at  others 
with  softened  outlines.  Often  the  actual  line 
of  contact  is  hard  to  define,  so  mixed  are  the 
gneiss  and  the  schist.  Dikes  of  granite, 
pegmatite  or  felsite  generally  run  from  the 
gneiss  into  the  Huronian.  Where  the  latter 
is  Keewatin  one  usually  finds  it  hardened  into 
hornblende-schist  instead  of  the  more  com- 
mon chlorite-schist.  The  Couchiching  rarely 
shows  much  contact  metamorphism,  though 
occasionally  garnets  and  staurolites  are  devel- 
oped. 

I'^Geol.  Survey  of  Canada,  1887,  p.  142,  F. 
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The  Huronian  schists  have  almost  always  a 
steep  dip  away  from  the  gneiss,  seldom  less 
than  45°  and  often  verticle,  and  are  folded 
into  sharp  synclines. 

The  areas  of  Laurentian  are  of  all  dimen- 
sions from  a  mile  or  less  in  diameter  to  a 
Areas  of  width  of  50  miles  or  perhaps  even 
Laurentian  niore,  and  are  usually  rounded  in 
form.  Good  examples  of  the  lar^^er  Lauren- 
tian areas  are  found  in  the  one  includint^  the 
north  arm  of  Rainy  lake,  nearly  50  miles 
long  from  east  to  west  and  25  wide  ;  and 
in  the  Grande  Presiju'ile  of  Lake  of  the 
Woods,  30  miles  in  length  from  east  to  west 
and  18  wide.  Of  the  smaller  areas  mention 
may  be  made  of  Sultana  island  a  few  miles 
from  Rat  Poitfige,  famous  for  its  gold  mine. 
Here  a  boss  of  coarse  prophyritic  granitoid 
gneiss  a  mile  in  length  by  half  a  mile  in  width 
presents  the  same  eruptive  contact  with  the 
green  Keewatin  rocks  as  one  finds  around  the 
larger  masses.     Anothersimilar  boss  of  coarse 


Laurentian,  having  [)enetrated  both.  It  is 
however  not  always  easy  to  say  whether  a 
given  rock  ia  Laurentian  or  a  later  granite, 
and  it  is  likely  that  the  two  are  connected  in 
origin  and  might  be  arranged  as  a  consecutive 
series.  Both  Laurentian  and  other  granites 
send  off  felsitic  dikes  into  the  adjoining  rock, 
and  in  this  way  one  may  often  discover  the 
proximity  of  a  gneiss  or  granite  area  a  (juarter 
of  a  mile  before  reaching  the  contact. 

It  is  worthy  of  note,  as  observed  b^  Law- 
son,  that  often  the  gneiss  grows  darker  and 
more  basic  near  the  contact  with  basic  Hur- 
onian rocks,  as  though  some  of  the  latter 
material  had  been  incorporated  in  the  under- 
lying Laurentian. 

The  accompanying  map  will   illustrate  the 

geological  relationships  just  mentioned.     It 

has  been  pantographed  from  three 

Map  show-  *    .  , 

inK  the  rock  map  sheets  issued  by  the  Canadian 

relationships  ^       ,       .      .,  ^  i      -r.    •        t     i 

Geological  burvey — the  Rainy  Lake, 
Seine  River,  and  Shebandowan  sheets — the 


Lauocntiah 


Laurentian  granite  was  found  by  the  writer 
at  Caribou  lake,  east  of  the  lower  end  of  lake 
Manitou,  the  area  being  only  about  a  square 
mile.  Examples  of  intermediate  sizes  may 
be  found  on  the  Canadian  Geologi'  al  Survey's 
maps  of  the  region. 

Finer  grained  granites,  generally  showing 
no  foliation  on  the  edges  of  the  areas,  are 
common  also  both  in  Huronian  strips  and  in 
the  Laurentian  ;  and  many  more  small  knobs 
and  bosses  than  were  mapped  by  Law  son  in 
his  somewhat  hurried  work  will  be  found 
from  time  to  time,  such  as  the  area  of  pro- 
togine  containing  so  many  gold-bearing  veins 
at  Shoal  lake.  So  far  as  known,  these  gran- 
ite bosses  are  later  than  both  Keewatin  and 


9 

Geological  Map  of  part  of  West^Tu  Ontario. 

work  of  LawKon,  Mclnnes  and  Smith.  As 
the  scale  is  small  and  the  lake  and  river 
systems  are  complicated,  it  seemed  wise  to 
omit  much  of  the  topography  so  as  not  to 
confuse  the  geological  boundaries.  The  por- 
tion mapped  includes  on  its  western  side  one 
of  the  most  characteristic  batholitic  areas, 
though  tracts  to  the  north  and  west  would 
serve  equally  well  as  illustrations  if  the 
geological  sheets  covering  them  had  been 
published. 

Only  a  few  of  the  granite  bosses  are  map- 
ped, many  being  too  small  to  be  conveniently 
shown. 

Evidently  this  well  glaciated  Archean 
peneplain  presents  a  iiiost  instructive  section 
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through  the  base  of  an  ancient  group  of 
mountains.  The  sharp  synclines  of  Couchi- 
Sections  ching  and  Keewatin  nipped  in 
Cambrian  "^^  between  areas  of  gneiss  and  gran- 
Mountains.  jj-g  ^j.^  merely  remnants  preserv- 
ed because  of  their  protected  position.  Often 
unfinished  curves  may  be  seen  running  out 
into  the  Lauren tian,  erosion  having  eaten  be- 
low the  bottom  of  the  part  that  has  vanished. 
Imagining  these  roughly  circular  or  oval 
synclinal  folds  complete,  we  should  see  con- 
vex surfaces  forming  domes  of  diameters 
varying  from  one  mile  to  50  miles.  What 
their  height  was  in  their  prime  one  can  hardly 
guess  ;  but  from  their  diameter  and  the  steep 
dip  of  their  synclinal  portions  one  may  sup- 
pose that  the  largest  of  these  pre-Cambrian 
mountains  were  comparable  with  the  greatest 
mountains  of  the  present  day. 

The  process  by  which  they  were  built 
seems  to  have  differed  from  that  of  later 
times  in  the  earth's  history,  since  they  were 
not  constructed  of  a  series  of  parallel  anticlin- 
al folds,  but  were  pushed  up  more  like  the 
laccolitic  mountains  described  by  Gilbert  and 
Whitman  Cross  from  the  western  United 
States,  though  with  the  difference  that  the 
up-pushing  mass  of  molten  rock  was  broad 
based. 

While  the  larger  areas  of  gneiss  and  gran- 
ite are  evidently  batholites,  some  of  the 
smaller  granite  bosses  may  be  stumps  of  old 
volcanoes,  though  they  could  not  have  fur- 
nished the  acid  pyroclastics  of  the  Keewatin 
through  which  they  rise.  Lawson  looks  on 
the  Shoal  Lake  anorthosite  boss  as  the  stump 
of  a  volcano  furnishing  basic  pyroclastics.^^ 

Rock  History  of  the  Region 

Reviewing  the  facts  presented  by  the  rocks 
of  western  Ontario,  we  find  an  oldest  series, 
Qrg^t  the  Couchiching,  consisting  of  sands 

of'£^^"  and  clayey  sands  deposited  on  a 
formations  ggg^  bottom,  since  entirely  destroy- 
ed. The  adjoining  land  must  have  present- 
ed an  abundance  of  quartz-bearing  rocks  to 
furnish  so  many  cubic  miles  of  sand.  After 
at  least  a  mile  and  a  naif  and  probably  five 
miles  thickness  of  these  sands  had  been  laid 
down  in  the  southern  part  of  the  region,  the 

I'Geol.  Sur.  of  Canada,  1887,  p.  57,  F. 


second  or  Keewatin  series  began,  in  which 
great  eruptions  of  basic  and  acid  rocks  alter- 
nate with  clays,  grits,  and  conglomerates,  the 
latter  sometimes  a  mile  thick.  It  is  probable 
that  an  important  break  in  the  series  is 
shown  by  the  conglomerates.  During  the 
later  part,  if  not  the  whole  of  the  time  we 
may  suppose  that  organisms  existed,  furnish- 
ing the  large  percentage  of  carbon  found  in 
some  of  the  rocks.  Ultimately  the  sinking 
sea  bottom  was  loaded  with  an  eight  or  ten 
miles  thickness  of  sediments  atid  eruptive 
materials,  as  in  the  geosynclines  preparing 
the  way  for  later  mountain  ranges,  and  the 
slowly  rising  isogeotherms  softened  or  fused 
the  foundation,  which  rose  into  domes,  the 
inner  parts  solidifying  as  granite,  the  outer 
more  viscid  portions  having  their  constit- 
uents dragged  into  rough  parallelism  with 
the  adjoining  solid  rocks  and  forming 
gneiss. 

Comparison  with  other  Regions. 

The  usual  theory  of  mountain-building,  by 

lateral  thrust  due   to  the  sinking   in   of  the 

earth's   crust    to    conform    to   the 

Batholites 

and  shrinkage  of   the   interior  through 

Laccolites  ^ 

loss  of  heat  or  of  volatile  constitu- 
ents, seems  capable  of  producing  only  folds  ; 
and  it  is  doubtful  if  thrusts  in  two  directions 
at  right  angles  to  each  other  could  produce 
anything  except  more  complex  forms  of  the 
same  kind.  The  formation  of  irregularly 
placed  domes  demands  some  other  cause. 

One  naturally  compares  these  batholitic^^ 
mountains  with  the  laccolites  so  distinctly 
brought  before  the  world  by  Gilbert  in  his 
description  of  the  Henry  mountains  of  Col- 
orado. There  also  there  are  oval  domes, 
though  not  over  three  or  four  miles  in 
diameter.  Larger  but  more  irregular  ones 
are  described  by  Whitman  Cross  from  the 
adjoining  western  States.  It  is  evident  how- 
ever that  these  cake-like  masses  of  eruptive 
rock  resting  on  their  undisturbed  floor  of 
stratified  rock  differ  greatly  from  the  Rainy 
Lake  mountain  stumps,  which  are  only  more 
elevated  portions  of  the  general  substratum 
of  gneiss  on  which  the  sedimentary  rocks 
now  rest. 

^*Bathylite  is  the  form  of  the  word  preferred  bj-* 
Dana  and  Zirkel. 


C/P.  R..'briilge  acroa!)  Magpie  River,  Tote-road  bridge  in  the  foreground.     Photograph  by  Wilhnott. 


Rapid  on  the  Magpie  Kiver,  al)out  '23  miles  froTi  itj  mouth.      Photogra  h  by  Willmott. 


View  on  the  Magpie  River.     Photograph  by  Miller. 


Gorge  at  second  portage  up  the  Magpie  River.     I'hotoirraph  by  Willuiott. 


Falls  at  mouth  of  Magpie  River.    Photograph  by  Miller. 


Second  Falls  on  Magpie  River.      Photograph  by  Miller. 
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SaDd  beach  at  lower  end  of  Hawk  Lake,  at  the  etTlux  of  Hawk  River.      Photograph  by  Miller. 


Wawa  Landing  on  Michipicoton  River.      Photograph  by  Willmott. 
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The  eruptive  masses  described  by  Dawson 
from  the  Sweet  Grass  liills  of  northern  Mon- 
tana, tilting  up  "  the  previously  horizontal 
beds  of  the  plains,'  so  that  those  inunediat- 
ely  surrounding  the  igneous  masses  rest  at 
very  high  angles,  ^  •'"'  seem  more  nearly  relat- 
ed in  general  structure,  and  the  same  may 
perhaps  be  said  of  the  extraordinary 
*'plutonic  plugs  "  described  by  I.  C.  Russell 
as  ])ushing  u})  the  strata  into  domes  in  the 
Black  Hills  of  Dakota.  1"  Prol)ably  some  of 
the  bosses  of  granite  described  in  works  on 
geology  are  of  the  same  character,  though 
many  of  them  have  a  different  relationship, 
jiusliiuL,'  or  fusing  their  way  through  over- 
lying strata  without  becoming  schistose 
themselves  nor  doming  up  the  beds  ab()ve. 

The  dome  of  the  Black  Hiils,  as  re])iesented 
by  Russell  ^"  seeujs  to  come  closest  to  Uie 
batholitic  domes  of  western  Ontario  though 
the  section  acnss  the  Jilack  Hills,  copied  from 
Newton  and  Gilbert,  difters  greatly  from 
them  in  some  points.  As  shown  diagram- 
matically,  the  relatively  small  central  })lug 
of  granite  is  surrounded  by  a  wide  band  of 
vertical  schist,  on  whose  edges  rests  the  dcmie 
of  sedimentary  rocks,  as  though  there  had 
been  two  upheavals,  separated  by  a  wide 
interval,  during  which  the  later  sediments  of 
the  dome  were  depositeti.  The  size  of  the 
Black  Hills  dome  is  greater  than  that  of  the 
west  Ontario  batholitea  studied  up  to  the 
present,  and  the  time  of  the  latest  uplift 
nuich  more  recent. 

Gilbert  sug'^ests  for  the  laccolites  that  the 
ascending  How  of  molten  rock  rises  only  until 
Cause  of  ^^^^  ovcrlyiug  rock  is  less  dense  than 
SiTBtn""""  itself,  when  the  latter  is  pushed  up 
tures.  jj^^Q   Q^   dome,  the   general   law   of 

hydrostatics  being  obeyed.  ^  '^  Whitman  Cross, 
following  Dana,  does  not  acce[>t  the  hydro- 
static theory,  thinking  that  the  force  which 
set  the  lava  in  motion  is  sufficient  to  account 

I'^Geoi.  Sur.  of  Canada,  1882-'83-'84,  p.  17,  C. 

*«Joarnal  of  Geol.,  vol.  iv,  no.  1,  p.  23,  etc. 

•"Journal  of  Geology,  vol.  iv,  No.  2,  p.  183, 
etcetera.  I  have  been  unable  to  obtain  a  copy  of 
the  "Geology  of  the  Black  Hills  "  in  time  for  uee 
in  prepanng  this  paper. 

•^  Geology  of  the  Henry  Mountains,  Waohing- 
ton,  1877,  pp.  72  and  95. 
4   M — II. 


for  the  facts.  ^''  I.  C.  Russell  suggests  "  that 
uplifts  which  owe  their  oiigin  to  the  intru- 
sion of  a  molien  magma  into  tlic  rocks  beneath 
them  be  termed  subtuberant  mountJiins. 
They  may  be  fancied  to  originate  fnnn  the 
growth  of  a  tuber  within  the  eartli's  crust."-" 
He  thinks  tluit  tlie  cooling  and  therefore  con- 
tracting crust  of  the  earth  brings  pi-essure  to 
bear  on  the  hotter  interi<jr,  squeezing  uj>ward 
the  molten  rock,  which  may  either  form 
domes  without  reaching  the  surface  (»r  come 
to  the  s»rface  forming  vc»lcanoes.- '  Suess 
thinks  that  eruptives  of  this  sort  amnot 
elevate  the  rocks  above,  but,  on  the  contniry, 
can  only  occupy  spaces  alreaily  prepared  by 
tensicms  in  the  earth's  crust. '--' 

Some    of    the    methods    referred    to   are 

obviously  inapplicable  to  the  batholitic  tj-pe 

...  of    mountains.       Russell's  suuixes- 

Olijections  to  ^'^ 

ttoe  tiu'orie.s    tiou  of  upwelliiis'   lavas  ur^ed  by 

of  oiigin.  .  .  **>  ^ 

s(|Uoezing  action  of  the  earth's 
crust  can  hardly  be  brought  to  bear  on  a 
regi(m  where  the  whole  solid  crust  for  thou- 
sands of  square  miles  has  been  tossed  into 
irregidar  domes.  In  fact  it  is  dithcult  to  see 
how  any  outside  force  can  be  applied  in  such 
a  way  as  to  elevate  domes  50  miles  across 
when  the  earths  crust  adjoining  is  itself 
plastic.  We  seem  com[)elled  to  look  f(»rsome 
force  inherent  in  the  masses  themselves.  If 
we  look  at  the  conditions  we  find  that  the 
granites  of  these  batholites  were  probably 
fused  hydrothermally,  but  not  excessively 
hot,  since  l>locks  of  basic  Huronian  rock, 
readily  fused  hv  a  dry  heat  too  low  to  melt 
granite,  often  lie  in  them  with  unrounded 
edges.  Even  at  a  relatively  low  fusion  point 
they  must  have  been  mut  h  hotter  and  hence 
(potentially)  lighter  than  the  unfused  rock 
above,  particularly  when  the  latter  was  basic 
like  most  members  of  the  Keewatin  series. 
This  relatively  light  silicious  magma,  probably 
not  thoroughly  licjuid,  but  only  plastic.  ((A- 
lowing  the  laws  of  hydrostatics  crept  upwnrd 
where  the  load  of  overlying  rock  was  smallest, 
the  heavier  Huronian   beds  meanwhile  set- 

•"  Laccolitic  mountain  groups  of  Colorado,  Utah, 
and  Arizona- Washington,  1895,  p.  241. 

'-"^  Journal  of  Geology,  vol.  iv,  No.  2,  p.  189. 

2  1  Ibid,  pp.  190,  191. 

2  2  Antlitz  der  Erde,  vol.  1,  p.  218,  etc. 
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tling  slowly  into  synclines  between  the 
rising  batholites.  The  process  may  be  con- 
ceived to  have  gone  on  very  slowly  under 
sufficient  load  to  prevent  violent  disruptions 
of  the  overlying  strata,  since  a  certain  plas- 
ticity of  the  beds  is  shown  by  the  shearing 
observed,  especially  among  the  softer  pebbles 
of  the  conglomerates. 

The  large  porphyritic  felspars  observed  in 
many  of  the  gneisses  and  granites  suggest 
two  stages  in  the  history  of  these  rocks — an 
earlier  one,  before  the  ascent  began,  and  the 
later  slow  consolidation.  Augengneiss  around 
the  margin  of  batholites  proves  that  the 
crystals  existed  before  the  shearing  uprise 
was  complete. 

Some  of  the  laccolites  described  by  Gilbert 
show  suprisingly  perfect  unbroken  domes  of 
stratified  rock,  and  the  same  is  true  of  the 
domes  elevated  by  plutonic  plugs  ;  in  both 
cases  due,  as  suggested  by  Gilbert,  to  there 
having  been  load  enough  to  prevent  dis- 
ruption. The  amount  of  stretching  under- 
gone by  the  arched  strata  in  the  instances 
described  was  however  not  very  great. 

In  the  case  of  the  larger  batholitic  domes 
of  western  Ontario  the  extension  must  have 
been  as  a  rule  much  greater.  The  Grand 
Presqu'ile  dome  may  have  been  comparatively 
low  and  flat,  snice  a  dip  of  only  24°  may  be 
observed  in  Huronion  schist  resting  on  gneiss 
at  the  south  of  the  batholite,  and  basic 
schistose  rocks  fuund  in  its  interior  west  of 
Astron  bay  are  perhaps  remnants  of  the 
upper  parts  of  the  low  arch  of  the  dome. 

In  other  cases  where  the  dip  of  the  schist 
is  very  steep  or  sometimes  even  tilted  a  little 
under  the  edge  of  the  batholite,  it  is  probable 
that  the  dome  was  much  higher,  and  the 
stretching  of  the  overlying  strata  must  have 
amounted  even  to  miles  in  large  domes  like 
that  of  Rainy  lake. 

Extent  of  the  Batholitic  Region. 

The  region  whose  geological  history  has 
just  been  sketched  extends  from  Lake  of 
-  the  Woods  on  the  west  to  Lac  des 
Western  Mille  Lacs  on  the  east,  a  distance  of 
more  than  200  miles,  with  a  width 
north  of  Rainy  lake  of  120  miles.  Most  of 
this  large  extent  of  country  shows  the  mesh 
structure  in  a  more  or  less  typical  way,  though 


toward  Lac  des  Mille  Lacs  on  the  east  the 
bands  of  Huronian  tend  to  become  parallel^ 
suggesting  an  approach  to  the  more  normal 
folded  mountain  structure.  Throughout  this 
whole  region  the  Laurentian  has  eruptive 
contacts  with  the  Huronian,  and  nothing  like 
a  basal  conglomerate  of  the  Huronian  can  be 
found.  2  3 

It  would  be  unwarranted  perhaps  to  sug- 
gest that  the  relationships  described  are  nor- 
mal for  the  Archean,  especially  when  relat- 
ively only  a  small  portion  of  the  immense 
extent  of  the  Canadian  Archean  has  been 
mapped  with  any  detail,  yet  in  a  considerable 
number  of  instances  similar  relationships  have 
been  found. 

Dowling  maps  imperfect  mesh-like  strips 
of  Huronian  about  areas  of  eruptive  gneiss 
-   „    ^^      and    granite    from    the   district   of 

In  Northern  ° 

Ontario.  Keewatin,  ^-t  80  miles  north  of  Lake 
of  the  Woods,  and  Barlow  states  that  the 
underlying  gneiss  has  an  eruptive  contact 
w4th  the  Huronian  in  the  Sudbury  region 
500  miles  to  the  east  of  Lac  des  Mills  Lacs. 
Dr.  Bell  however  appears  to  difi'er  from  this 
view,  explaining  the  relation  of  the  two  series 
of  rocks,  at  Wahnapitae  for  instance,  by  as- 
suming a  fault.  2  5  My  own  observations  near 
Sudbury  and  Wahnapitae  convince  me  that 
at  those  points  the  contact  is  eruptive,  since 
dikes  of  pegmatite,  etc.,  may  be  seen  passing 
from  the  gneiss  into  the  green  Huronian 
rocks.  The  loops  so  characteristic  of  the 
Huronian  further  west  are  however  to  be 
seen  only  indistinctly,  if  at  all,  on  Bell's  map 
of  the  region.     Adams  and  Barlow  show  the 

2'  Van  Hise  (Pre-Cambrian  Geology,  p.  786) 
follows  Symth  in  speaking  of  the  Steep  Rock  Lake 
series  as  reeting  with  a  characteristic  basal  con- 
glomerate on  the  eroded  edges  of  the  Basement 
Complex  ;  but  my  own  observations  show  this  to 
be  no  exception  to  the  general  rule.  The  gneissoid 
granites  which  enclose  the  series  form  eruptive 
contacts  with  the  Keewatin  at  the  Harold  Lake 
gold  mine  a  few  miles  west  of  Steep  Rock  lake ; 
and  Smyth  himself  (Am.  Jour.  Sci.,  vol.  xlij,  1891, 
p.  322)  in  describing  the  supposed  basal  conglom- 
erate states  that  it  contains  large  pebbles  of  quartz 
and  greenstone,  but  mentions  no  gneiss  or  granite 
pebbles. 

2  4  Geol.  Survey  of  Canada,  1894,  part  F. 

•^»  Ibid  ,  1890- '91,  p.  14  F. 
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same  relationships  between  the  Hastings  and 
,    ^,    ,        Grenville  series  of  eastern  Ontario 

In  Lastern 

Ontario.  and  the  underlying  Ottawa  gneiss,  -  "^ 
and  Adams  maps  similar  curving  bands  of 
the  Grenville  crystalline  limestones  sinking 
into  the  gneisses  below,  in  his  report  on  the 
Laurentian  area  north  of  the  island  of  Mont- 
real.-^^  These  two  series  are  pro])iblythe 
eastern  equivalents  of  the  western  Humnian, 
the  Grenville  series  having  undergone  a  more 
intense  metamorphism  than  the  usual  Huron- 
ian.  The  conglomerates  found  by  Adams 
prove  that  these  rocks  were  undoubtedly  of 
sedimentary  origin. 

Still  farther   east,    in   the   great  Labrador 
peninsula,   Lowe  describes  crystalline   lime- 
stones  and   L'arnetiferous  graphitic 
In  the  ^.  .  ^ 

Labrador     gneisses  forming  bands  in  the  Laur- 

peninB\ila.  . 

entian,  though  his  evidence  as  to 
the  relation  of  the  ordinary  Huronian  to  the 
underlying  Laurentian  is  not  so  conclusive. 
He  recognizes  in  some  of  the  mica-gneisses 
sedimentary  beds  like  Lawson's  Rainy  Lake 
Couchiching,  but  in  other  places  speaks  of 
Huronian  rocks  as  resting  unconformably  on 
the  Laurentian,  though  in  some  cases  they 
are  more  or  less  interfolded  with  the  Lauren- 
tian. 2  « 

On  the  other  hand,  according  to  Van  Hise, 

Logan's  original  Huronian,   north  of  the  lake 

from  which  it  got  its  name,  seems 

In  Lopan  8 

original        to  be  of  later  age  than  the  underly- 

Huronian.      .  .  i         •      i      i  i 

Hig  Laurentian,  since  he  hnds  basal 
conglomerates  or  breccias  containing  frag- 
ments of  Laureijtian  rock  at  two  localities.  ^^ 
Barlow,  who  has  examined  the  same  region, 
thinks  however  that  there  also  the  contact 
is  eruptive. 

From  Van  Hise's  admirable  "  Principles  of 
North  American  pre-Cambrian  Geology  "  one 
finds  that  a  conglomerate  of  the  Huronian 
rests  discordantly  on  the  foliated  edges  of  the 
Basal  Complex  at  many  points  south  of  lake 
Superior,*^^  and  Dr.  Dawson  infoims  me  that 
characteristic  Huronian  beds  rest  on  an  erod- 
ed Laurentian  surface  in  New  Brunswick. 

•'  Am.  Jour.  Sci.,  vol.  iii,  March  1897. 
"^  Geol.  Survey  of  Canada,  1895,  part  J. 
'^  Geol.  Survey  of  Canada,  1895,  part  L  ,  p. 
196,  etc. 

"  N.  Am.  Pre-Cambrian,  1896,  p.  777. 
'0  Ibid.,  p.  784. 


It  may  be  that  at  more    southerly  points 
the  thickness  of  the    Huronian  series  is  con- 
siderably   les*    than    in  the  typical 

Tho  neetl  for  "^  .  "^  * 

niort-  carefuiArchean  region,  and  hence  that  tho 

Btutly  noteil  ,  •    ,       , 

floor  on  wliich  the  sednnents  rested 
was  not  softened  or  fused,  as  happened  farth- 
er north.  On  the  other  hand,  it  is  not  im- 
possible that  in  the  states  south  of  the  lakes 
rocks  of  a  somewhat  Liter  age,  resting  on  the 
ui>turned  edges  of  the  Archean  (including  the 
Rainy  Lake  Huronian)  have  been  looked  on 
as  Huronian.  Van  Hise  includes  mica-schists, 
green  schists,  etc.,  of  Lawson  in  the  Base- 
ment Complex  on  who^e  eroded  edges  the 
Huronian  is  supposed  to  rest."*i  As  it  seems 
generally  assumed  that  distinctly  clastic  rocks, 
such  as  the  little  altered  Couchichinti  sand- 
stone of  Rainy  river,  should  not  be  referred 
to  the  Laurentian,  it  might  be  well  for  a 
small  party  of  American  and  Canadian  geo- 
logists interested  in  thtse  questions  to  go 
over  certrtin  typical  regions  together,  so  as  to 
come  to  a  common  basis  of  classification  for 
these  ditiicult  formations. 

However  it  may  be  in  other  regions,  there 
is  certainly  a  very  large  area  in  northwest 
Ontario  in  which  the  relations  between  bath- 
olites  of  granite  and  gneiss  and  the  schistose 
rocks  of  Hun  niaii  (Ontarian  f)r  Algonkian) 
age  are  as  described  in  the  present  paper. 
Tens  of  thousands,  if  not  hundreds  of  thou- 
sjinds,  of  square  miles  of  the  western  Huron- 
ian were  once  afloat  on  a  plastic  granitic 
magma  which  swelled  into  great  bubble-like 
mounds,  while  the  Culder  surface  rocks  tend- 
ed to  sink  into  the  spaces  between  ;  and  a 
phenomeni-n  of  such  wide  extent  deserves 
careful  study,  whether  the  explanation  given 
above  be  correct  or  not. 

It  is  worthy  of  note  that  in  several  regions 
where  ancient  sediments  were  supposed  to 
rest  discordantly  on  tlie  Fundamental  Com- 
plex more  detailed  sudy  has  proved  that  the 
contact  is  eruptive.  The  latest  instance  is 
described  by  R.  A.  Daly,  who  finds  batho- 
litic  gneiss  pushing  through  overlying  mica- 
schist  in  New  Hampshire.^- 

Jt  is  probable  that  wherever  sediments  ac- 
cumulate to  a  thickness  of  40,000  to  50,000 

•^  Pre-Cambrian  Geology,  p.  782. 

''^  Journal  of  Geology,  vol.  v,  Xo  7,  p.  691,  etc 
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feet  the  beds  on  which  they  lie  become 
plastic  if  not  fused,  shift  their  place  to  cor- 
A  probable  ^'^spond  to  the  load,  and  form  erup- 
cause  of       ^[yQ  contacts  with  the  rocks  above. 

eruptive 

contacts,  ^g  this  has  taken  place  beneath 
every  great  mountain  range,  perhaps  aided  by 
relief  from  pressure  under  anticlines,  and  is 
no  doubt  still  taking  place  where  preparations 
are  being  made  for  the  great  mountain  chains 
of  the  future,  a  so-called  Fundamental  Com- 
plex is  to  be  regarded,  not  as  characteristic  of 
great  antiquity,  but  as  resulting  from  a  certain 
set  of  conditions  which  may  exist  at  any  age. 
The  older  mountain  ranges,  having  been 
more  deeply  eroded,  give  an  opportunity  to 
study  these  gneissic  and  granitic  cores,  while 
in  later  ranges  they  are  still  buried  out  of 
sight.  It  is  likely  however  that  a  basal  sec- 
tion through  our  present  mountain  ran- 
ges would  show  long  bands  of  gneiss  and 
granite  rather  than  appr^)ximately  circular 
batholites,  such  as  we  find  in  western 
Ontario. 

If  the  supposition  just  made  be  correct, 
areas  of  the  Laurentian  or  Fundamental 
Complex  do  not  represent  the  earth's  erstar- 
runqskruste  but  are  merely  portions  of  the 
earth's  crust,  of  sedimentary  or  other  origin, 
which  have  been  buried  deeply  enough  inv 
hydrothermal  fusion  and  have  afterward 
been  disinterred  by  long  continued  denuding 
forces.  Good  examples  of  wide  areas  of 
granitoid  rocks,  merging  at  many  points 
into  gneiss  and  having  an  eruptive  con- 
tact with  the  overlying  rocks,  are  to  be 
found,  according  to  Dr.  Dawson,  in  the 
Coast  ranges  and  Interior  plateau  of  British 


Columbia,'^'"  but  here  the  Basal  Complex  is 
of  Jurassic  age. 

Concluding  Observations. 

It  will  be  observed  that  the  term  Lauren- 
tian has  been  employed  in  this  paper  as  Law- 
Position  son  and  other  Canadian  geologists 
Coiichichingare  accustomed  to  employ  it,  in  a 
geological  petrographical  and  structural  sense 
time.  £^jj^  crystalline  gneissic  or  granitic 

rocks  underlying  the  Huronian.  That  these 
rocks  have  consolidated  at  a  later  time  than 
the  Huronian  is  evident,  and  therefore  they 
have  not  the  position  in  time  which  Logan 
supposed  when  the  name  was  given.  It  may 
be  advisable  to  provide  another  designation 
for  these  widespread  rocks,  which  occupy  the 
same  position  structurally  and  are  foimed  of 
practically  the  same  materials  as  to  the  south 
whose  attitude  with  reference  to  the  Huron- 
ian corresponds  to  Logan's  original  Huronian. 

How  much  of  the  2,000,000  square  miles  of 
the  Canadian  Archean  presents  the  same  re- 
lationships as  have  been  described  in  this 
paper,  and  how  much  shows  the  (»rthodox 
unconformity  between  Huronian  and  Lauren- 
tian can  be  determined  only  by  careful  field 
work.  If  the  eruptive  contact  is  the  normal 
type  and  the  Huronian  which  rests  discord- 
antly on  the  Laurentian  turns  out  to  be 
really  later  in  age  than  Lawson's  Ontarian, 
we  must  look  on  the  Couchiching  series  as 
presenting  the  oldest  known  rocks.  This 
would  carry  back  the  o:dinary  sedimentary 
deposit  of  sands  and  clays  to  the  beginning 
of  known  geological  time. 

8  2  Geol.  Survey  of  Canada,  1886,  part  B.,  nnd 
1894,  part  B. 
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Geolog^y  of    Base    and    Meridian   Lines 
in   Rainy  River    District 


By   William   Arthur    Parks  B  A 


Introduction 

UNDER  instructions  received  from  tlie 
Director  of  the  Bureau  of  Mines  I  left 
Toronto  on  May  15,  1897,  and  joined 
Mr.  Niven  at  Ignace  on  tlie  17tli.  By  canoe 
route  through  a  chain  of  small  lakes  to  tlie 
north  we  were  enabled  to  reach  our  in  itial 
point,  the  intersection  of  the  third  base  line 
with  the  fourth  meridian,  on  May  21.  This 
meridian  was  continued  northward  from  this 
point  until  June  12,  a  distance  of  about  32 
miles.  From  live  miles  south  of  the  railway 
to  five  miles  on  the  new  line  the  country  rock 
is  granite  and  is  succeeded  by  a  narrow  strip 
of  gneiss  and  mica  schist  which  passes  into 
an  area  of  gneissoid  granite  extending  to 
a])out  the  28th  mile,  where  it  enters  Huronian 
rocks. 

On  June  14  we  left  this  line  and  by  way  of 
the  English  river  and  the  chain  of  lakes  to 
the  east  reached  Sturgeon  lake  and  began  the 
base  line  to  the  westward  from  the  120th 
mile  post  on  the  Thunder  Bay  boundary  line 
on  June  21.  This  line  traverses  Huronian 
rocks  for  about  six  miles,  when  it  enters  a 
Laurentian  area  which  continues  tt>  the  inter- 
section of  the  fourth  meridian,  where  it 
enters  another  Huronian  belt  which  it  fol- 
lows to  the  64th  mile  post. 

On  July  21)  the  camp  was  moved  to  Dinor- 
wic  and  work  was  begun  on  the  tifth  meridian 
on  July  31.  I  remained  in  Dinorwic  to  ex- 
amine the  Ruby  mine  and  rejoined  the  l>arty 
on  August  2. 

The  fifth  meridian  traverses  a  Huronian 
belt  for  about  six  miles,  then  five  miles  of 
granite,  beyond  which  it  re-enters  the  Huro- 
nian and  continues  in  it  to  a  point  about 
half  way  between  the  base  line  and  the  boun- 
dai-y  of  the  Lac  Seul  Indian  Reserve. 


l?y  way  of  Pelican  lake  and  the  Wabigc K)n 
river  the  party  arrived  at  Dryden  on  Septem- 
ber 18,  and  I  was  able  to  report  in  Toronto 
on  Monday,  Sei)tember  20. 

In  all  about  1(56  miles  of  lines  weiv  run, 
and  throughout  this  distance  I  succeeded  in 
examining  the  country   for  about  two  mile 
on  each  side  of  the  line.     The  results  of  these- 
investigations  are  herewith  given. 

Many  small  and  nameless  lakes  occur  along 
the  surveyed  lines,  and  for  the  piirp<»se  of 
identification  these  are  indicated  l>y  numbers 
on  the  accompanying  maj). 

I  desire  to  express  to  Mr.  Niven  and  Mr. 
Neelands  my  thanks  •  for  assistance  allbrded 
me  during  the  summer,  and  to  Professor 
Coleman  for  numerous  kindnesses  during  the 
preparation  of  this  report,  more  j)artictdarly 
the  determination  of  many  of  tlu-  r<>cks 
described. 

General  Geology 

The  country  in   the  immediate  vicinity  of 

Ignace  is  well  covered  by  a  mantle  of  glacial 

deposits,     but    about    half    a    mile 

Pri'liiniii.iry 

work  from    north  of  the  town   the  land  reaches 

Ignace.  ,  •    ,  i  j 

a  somewhat  higher  level  and  out- 
crops of  granite  of  a  coarse  nature  are  numer- 
ous. Jk^yond  this  elevation  the  land  rapidly 
falls  to  the  level  of  lake  2,  the  entire  shores 
of  which  are  composed  of  the  same  rock, 
which  however  jjresents  in  j)laces  a  slightly 
gneissoid  aspect  with  a  nearly  vertical  dip  ; 
this  is  particularly  evident  to  the  south  of 
the  railway  westward  one-half  mile  from  the 
town.  According  to  Mr.  Cobb  of  Ignace  this 
gnmJte  area  is  succeeded  by  slate  (.')  about 
five  miles  to  the  .south,  near  the  contact  ot 
which  he  has  ioaited  .some  dept»8its  of  aurif- 
erous quartz.     The  stream  flowing  from  lake 

i6i 
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2  takes  a  northeasterly  direction  with  a  con- 
siderable fall  in  its  first  stretches  and  an 
extremely  tortuous  river  bed  beyond.  To 
the  westward  the  granite  crops  out  at  an 
elevation  of  100  feet  above  the  portage  and  a 
high  ridge  with  n.  and  s.  direction  occurs 
about  half  a  mile  to  the  east,  continuing 
northward  to  the  shores  of  lake  3.  On  the 
west  side  of  this  lake  the  exposures  are 
numerous  and  high,  with  inclusions  of  binary 
granite  and  large  masses  of  felspar  ;  in  places 
this  granite  shows  some  schistosity,  dipping 
20°  southwardly  and  striking  n.  80°  e.  A 
short  creek  connects  lake  3  with  lake  4,  the 
bed  of  which  is  choked  with  boulders,  render- 
ing it  difl:cult  to  find  any  rock  in  situ.  On 
the  northern  side  of  this  lake  and  a  little  to 
the  west  is  a  high  hill  presenting  beautiful 
exposures  of  granite,  porphyritic  in  places 
with  crystals  of  quartz  four  and  five  inches 
in  diameter.  Eastward  one  mile  from  the 
line  the  country  is  much  rougher,  with  pre- 
cipitous cliffs  traversed  by  veins  of  binary 
granite. 

Fourth  Meridian  Line. 

Mr.  Niven's  survey  began  at  a  point  nine 
miles  north  of  Ignace  and  three-quarters  of  a 
-,    ,     ^.      mile  east  of  Indian  lake,  at  the  in- 

Exploration  ' 

of  the  tersection   of  the   fourth    meridian 

Fourth 

Meridian      line  and  the  third  base    line,   and 

Line. 

the  fourth  meridian  was  carried 
due  north  a  distance  of  80  miles  to  a  sheet  of 
water  named  Thirty-Mile  lake.  My  work  on 
this  line  began  on  Indian  lake,  which  I  ex- 
plored to  its  outlet  into  Bear  lake,  making 
frequent  .cross-sections  of  the  country  east- 
ward to  the  meridian  line. 

The  passage  into  Indian  lake  from  lake  4 
is  broad,  with  little  or  no  current,  and  its 
,   ,.         ^  banks  present  glacial  accumulations 

Indian  and  ^  *^ 

Victoria  for  the  most  part.  Immediately  on 
entering  Indian  lake  high  precipi- 
tous cliffs  of  granite  occur,  and  this  rock  con- 
tinues to  the  point  at  the  northeast  corner  of 
the  lake,  while  the  line  traverses  similar  ter- 
ritory to  the  shores  of  Victoria  lake,  so 
named  from  having  been  discovered  on  the 
24th  of  May.  Throughout  this  area  the  most 
noticeable  feature  is  the  occurrence  of  ridges 
running  n.  e.  and  s.  w.,  forming  the  axes  of 
.most    of   the   points  stretching    into    Indian 


lake  and  determining  the  direction  of  the 
small  streams.  'J  hese  ridges  also  are  notice- 
able froni  the  fact  that  they  become  horn- 
blendic  and  slightly  gneissoid  in  places. 


8 


^      7 


^T^iKlii  ^ 
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Contact  of  gneiss  and  granite  on  Indian  lake. 

At  the  previously  mentioned  point  in  the 

N.  E.  angle  of  Indian  lake  the  granite  passes 

into    gneiss    by    a    fairly    clearly 

Granite  °  .       /  ,       r-   n 

merges  into    marked  series  m  which  the  follow- 
ing eight  zones  were  distinguished, 
the  numbers  corresponding  to  the  figures  in 
the  accompanying  diagram. 

(1)  At  water's  edge,  ordinary  gray  granite 
with  some  thin  seams  of  quartz  striking 
N.  30°  w. 

(2)  Slightly  contorted  granite  passing  im- 
perceptibly into  the  above,  only  apparent 
where  weathered. 

(3)  Distinctly  laminated  as  to  the  mica, 
with  large  segregations  of  pure  white  quartz 
not  seen  anywhere  in  the  granite  area. 

(4)  Still  granitic,  but  showing  a  tendency  to 
cleave  by  horizontal  planes  into  strata  about 
two  feet  thick,  with  strong  lamination  at  the 
partings. 

(5)  Containing  fragments  of  distinct  gray 
gneiss,  shading  imperceptibly  into  the  ground- 
mass. 

(6)  Containing  fragments  of  gneiss  not 
shading  into  the  ground-mass ;  gneiss  cracked 
and  filled  with  strings  of  granite,  also  the 
gneiss  drawn  out  in  bands  into  the  granite. 

(7)  Extremely  gneissoid  and  much  con- 
torted, the  laminae  running  in  all  directions 
and  being  filled  in  with  granite. 

(8)  Gneiss  with  inclusions  of  granite. 
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North  and  east  of  this  })()iiit  imiiierous 
exposures  of  gneiss  were  found  throuf^hout 
the  course  of  tlie  river  into  Bear  lake.  This 
indiftn  to  Connecting  river  is  about  a  chain 
Beuriake.  ^vide  at  the  narrowest  i)()int,  where 
however  it  is  liowing  with  great  veh>city  and 
forms  two  magnificent  cascades  with  a  total 
fall  of  about  25  feet,  necessitating  two  port- 
ages of  10  chains  each.  The  line  passes  into 
this  area  of  gneiss  immediately  to  the  n<trth 
of  Victoria  lake  ;  where  however  the  -ibove 
described  succession  of  rocks  is  not  observ- 
able, l)ut  a  series  is  presented  of  which  the 
f»)llowing  are  the  more  notew(>rthy  in  the 
mile  and  a  half  of  line  between  Victoria  and 
Bear  lakes. 

(1)  Fine  grained  mica  schist  ;  strike  N. 
70°  w.;  dip  10^  s.  20   w. 

(2)  Coarse   pink  gneiss,   laminated  w.s.w. 

(3)  Summit  of  ridge,  mica  schist  and  inter- 
I.iminationa  of  coarse  contorted  jiink  gneiss. 

(4)  Large  area  of  gneiss  laminated  w.  s.  w. 
nd    filled    with    masses   of   granite,   around 

which    the   gneiss   j^resents   a    marked    tiow 
structure. 

(6)  Lesser  summit  at  5th  mile  post. 

(6)  Hollow  with  some  exj^osures  of  mag- 
nificent gra])hic  granite. 

(7)  Light  and  dark  gray  mica  schist  inter- 
laminated. 

(8)  Depression,  fine  gray  gneiss. 

North  of  Bear  lake  are  some  exposures  of 

coarse  gneiss,  but  both  to  the  east  and  to  the 

,  .         west  of  the  line  areas  of  undoubted 

Bear  lake  to 

the  height      granite    occur    passing    Ijv    imi)er- 

ofland.  .  r  o         J  I 

ceptible  degrees  into  the  gneiss  for 
the  most  part,  but  occasionally  presenting  a 
sharp  contact.  Some  considerable  elevations 
occur  in  this  region  with  precipitous  walls  of 
100  feet,  notably  t(  >  the  east  <  .f  lake  8.  North 
of  this  lake  is  a  minor  height  of  land  separat- 
ing Bear  lake  waters  from  those  of  Elephant 
lake.  Near  the  10th  mile  post  a  prominent 
ridge  of  pink  and  gray  gneiss  crosses  the  line 
N.  E.  and  s.  w.  Two  miles  west  of  this  point 
the  ridge  reaches  a  much  higher  level,  over- 
looking lake  10,  and  affording  a  view  of  a  long 
stretch  of  low  lying  country  to  the  westward. 
Lake  9  is  rock-bt)und  nearly  all  around,  some 
granitic  rock  appearing  but  gray  gneiss  j)re- 
dominating.  After  passing  the  14^  mile 
point  the  rock   is  much  less  gneissoid,  while 


tlie  granitic  api)earance  is  more  |»ronounced. 
However  throughout  the  whole  regi<»n  from 
Bear  lake  to  the  diorite  belt  south  of  English 
river  rhe  granite  and  gneiss  are  in  jilaces  ex- 
tremely hard  to  distinguish.  In  the  map  these 
L«iurentiHn  gneisses  and  granites  are  colored 
alike,  but  a  rough  line  of  sepanition  might  be 
drawn  n.  e.  and  s.  w.  crossing  the  line  at  14^ 
miles  and  cimstituting  by  no  means  a  sharp 
division,  as  almost  imperceptible  gradations 
are  apparent  at  many  points  on  l>oth  sides  of 
the  line.  For  a  large  part  of  both  areas  the 
term  '*gneis.soid  granite"  would  be  most 
approj)riate. 

Lake  11  presents  high  rocky  shores  of 
granite  cleaving  N.  E.  and  s.  w.,  strewn  with 
In  a  Kranite  bouldcrs  of  gnciss,  granite  and 
inKVi«*)on*^  (piartzite  and  disposed  in  a  series  of 
lake.  parallel  ridges  N.  e.  and   s.  w.    on 

the  Hanks  of  which  occur  st)me  streaks  of 
mica  schist.  The  granite  in  this  region  crops 
out  in  numerous  small  hillocks  and  rises  in  a 
few  places  to  a  considerable  height  the  great- 
est elevation  occurring  two  miles  east  of  the 
14th  mile  post,  whence  a  long  vista  of  low- 
lying  country  is  visible  to  the  north,  east  and 
west.  The  line  enters  lake  12  over  an  ex- 
tremely rough  granite  8loi)e  and  the  same 
rock  is  well  develoi)ed  all  around  the  lake,  as 
also  on  lake  13  which  is  j)ractically  a  bay  of 
Flying  Loon  lake — at  least  it  is  so  considered 
on  some  maj)s,  although  separated  by  a  con- 
siderable stretch  of  river.  On  the  west  of 
lake  13  the  rock  is  rather  gnei^sc^id  and  of 
considerable  elevation,  with  mica  schist  and 
streaks  of  (juartz.  The  waters  of  Ele}>hant 
lake  enter  this  lake  through  a  channel  which 
does  not  seem  to  be  cut  in  the  solid  rock, 
but  which  is  lined  with  boulders  over  which 
the  water  rushes  with  great  violence  ;  a  well 
used  portage  of  a  few  chains  in  length  con- 
nects the  two.  The  shores  of  Elephant 
lake  are  granitic,  as  far  as  my  limited  opj)or- 
tnnity  of  observation  extended. 

North  of  Flying  Loon  lake  the  country  is 
comparatively  level,  with  many  large  muskegs 
Diorite  ^'^^^  only  occasional  rock  exposures. 
FiyfnK''Loon  At  about  the  22nd  mile  po-st  the 
lake.  jjj^g  enters  a  belt  of  diorite   which 

bends  oflf  to  the  southwest  from  that  point, 
an  actual  contact  being  found  50  chains  west 
of  21i  miles.     Following  this  belt   eastward 
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it  is  found  to  become  liner  in  grain  and  finally 
to  pass  into  diorite  schist,  and  appear,  as  such 
on  the  shores  of  Flying  Loon  lake.  One-half 
mile  before  impinging  on  the  lake  it  presents  a 
hi^h  cliff  facing  the  lake  in  which  occur  many 
segregations  of  quartz. 

The  line  passes  out  of  the  diorite  at  about 
18  chains  in  the  24th  mile,  and  although  the 
contact  is  covered  in  a  swamp  on  the  line,  it 
can  be  found  both  to  the  east  and  west  and 
presents  much  contortion  and  small  faulting. 

From  this  point  northward  and  beyond 
English  river  the  gneissoid  granite  is  again 
Gneissoid  prominent,  covered  with  swamps 
InTgraiued  ^^^^  traversed  by  winding  streams 
dionte.  flowing  for  the  most  part  westward. 
The  next  change  is  at  24  miles  50  chains, 
1^  miles  west  of  which  point  a  hill  rises  to 
the  height  of  150  feet,  the  bottom  of  which  is 
gneissoid  granite  but  the  summit  is  composed 
of  an  extremely  fine  grained  diorite  which  is 
separated  from  the  granite  by  a  band  of  pink 
quartzite,  owing  its  color  to  numerous 
small  garnets.  From  this  point  the  contact 
turiis  off  to  the  northwest.  This  belt  crosses 
the  line  at  25  miles  20  chains  and  ex- 
hibits in  many  places  an  east  and  west  schi&t- 
osity  and  constitutes  a  narrow  belt  15  or  20 
chains  wide  followed  by  the  characteristic 
gneiss,  which  is  succeeded  by  a  narrow  fringe 
of  hornblende  granite  on  the  south  shore  of 
lake  14.  This  shows  a  sharp  contact  with 
the  gneiss  to  the  southwest,  while  a  deposit  of 
coarse  diorite  with  pink  felspar  and  pyrites 
occurs  at  the  southwest  end  of  the  lake  and 
disappears  in  that  direction  in  a  morass. 
North  of  this  lake  the  hornblende  granite 
continues  for  about  10  chains,  when  it  passes 
into  gneiss  running  n,  b.  and  s,  w,,  the  coun- 
try in  the  vicinity  being  well  covered  with 
drift  accumulations  and  filled  with  small 
ponds.  A  ridge  of  fine  grained  diorite  crosses 
the  line  n,  e.  and  s.  w.  at  26  miles  50 
North  of  chains,  and  a  quarter  mile  to  the 
westward  becomes  schistose  n.  50° 
E,  and  dipping  40°  s.  e.  For  two 
miles  to  the  west  no  exposure  could  be 
found,  so  well  is  the  district  covered  with  soil 
and  ])oulders  of  diorite  and  gneiss.  This 
dioritic  belt  rises  into  a  ridge  at  the  27th  mile 
post  and  falls  into  y  large  swamp  by  a  steep 
declivity. 


English 
river  to  end 
of  the  line. 


Beyond  this  swamp  appear  the  Huronian 
strata  represented  by  a  rock  of  a  hard,  com- 
pact nature,  a  sort  of  altered  porphyrite  pre- 
senting a  schistosity  n,  55°  w.  and  a  jointage 
s.  45°  w.  dipping  25°  s,  e.  The  laminated 
structure  is  well  pronounced,  but  is  variable 
in  direction  and  shows  considerable  contor- 
tion and  flow  structure  in  places.  This  rock 
crops  out  at  many  points  on  both  sides  of  the 
line,  but  the  area  in  general  is  of  a  swampy 
nature  ;  a  large  cedar  swamp  crossing  the 
line  at  70  chains  in  the  28th  mile  and  ex- 
tending for  some  miles  to  the  eastward,  being 
bounded  to  the  north  by  a  ridge  of  the  above 
rock  crossing  the  line  at  20  chains  in  the  29th 
mile.  The  long,  tortuous  river  shown  in  the 
map  crosses  just  west  of  this  elevation,  is. 
fairly  navigable  and  seems  to  be  an  Indian 
canoe  route.  It  was  followed  down  by  a 
party  of  men  and  found  to  enter  the  English 
river.  Judging  by  the  volume  of  water  it  is 
the  outlet  of  some  important  lakes,  possibly 
of  Long  lake,  as  shown  on  the  map. 

The  above  mentioned  ridge  shows  to  the 
westward  more  of  the  nature  of  a  glacial  de- 
posit, and  recrosses  the  line  at  37  chains  in 
the  29th  mile  with  the  river  just  beyond. 
North  of  the  river  is  another  parallel  ridge  of 
boulders  of  somewhat  less  elevation,  showing 
no  rock  in  situ. 

A  fine  grained  dioritic  or  hornblendic 
schisb  is  found  in  situ  to  the  east  of  the  29th 
mile  post,  but  its  limits  are  impossible  to 
ascertain,  as  the  country  is  well  covered  and 
gently  rolling  to  37  chains  in  the  30th  mile> 
where  a  sharp  rise  occurs  of  about  75  feet, 
apparently  all  drift;  but  at  one  point  a  dark 
schistose  rock  striking  n.  75°  w,  was  found 
in  position. 

To  the  northward  the  soil  is  thin  and  ex- 
posures are  more  frequent,  consisting  of  the 
above  mentioned  dark  compact  schist  with 
seams  of  quartz  following  the  jointage  divi- 
sions rather  than  the  planes  of  stratification^ 
thus  testifying  to  their  later  origin. 

For  some  distance  east  and  west  of  the  lino 
the  formation  rises  into  rounded  hills  with 
good  exposures,  the  rock  becoming  more 
schistose  and  greener  in  color.  One-half 
mile  west  of  30  miles  30  chains  is  the 
southern  end  of  lake  15,  whence  a  creek  flows 
out  to  the  southeast.     The  eastern  shore  is 
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low  and  swampy,  while  the  western  is  higher 
and  shows  the  characteristic  schist,  the  last 
exposure  of  which  south  of  Long  lake  was 
observed  at  81i  miles.  As  the  country 
north  of  this  point  is  strewn  with  boulders  of 
gneiss,  a  sharp  outlook  was  kept  for  an  out- 
crop of  that  rock,  which  was  finally  found  on 
a  ridge  at  31  \  miles  with  laminae  n.  k.  and 
s.  w.  This  was  followed  to  the  shore  of 
lake  K),  but  no  actual  contiict  was  found 
owing  to  the  swampy  nature  <  f  the  country. 
No  further  exiMJsures  were  met  with  south  of 
Long  lake.  But  as  east  of  the  line  Hur- 
onian  rocks  occur  on  the  shore,  it  is 
extremely  donbtful  where  the  exact  contact 
lies.  According  to  Prof essor  Coleman  in  the 
Report  of  the  Bureau  for  1895,  Huronian 
rocks  constitute  the  entire  eastern  shore  of 
lake  Minnietakie.  Therefore  it  is  evident 
that  the  tongue  of  Laurentian  rocks  which, 
with  the  exception  of  a  |)L'rtion  of  the  south- 
east shore,  surround  Long  lake  mu-t  come  to 
an  end  somewhere  to  the  southwest ;  the  prol)- 
able  line  of  contact  is  indicatetl  on  the  map. 

Canoe  route  to  Sturgeon   Lake. 

In  ascending  English  river  from  the  jxtint 

crossed  by  the  line  three    portages  of  about 

10  chains  each  are  necessary  to  gain 

Ascent  hy  ,     .  ■        _.  ,  . 

wuy  of  Enj;- access  to  Flyuig  Loon  lake.     This 

lish  river.  .  .         .  •  i        1  1         •         1     • 

river  is  (»f  c<msider.ible  size,  being 
ft)ur  and  live  chains  in  width  and  broken  by 
a  large  number  of  falls,  which  owing  to  the 
large  volume  of  water  are  of  consideral)le 
l)eauty  and  coffer  some  danger  to  canoe  navi- 
gation, although  many  of  them  can  be  run  by 
experienced  cnnoemen. 

The  northern  shores  of  Flying  Loon  lake 
are  gneissoid,  while  the  large  diorite  belt 
before  mentioned  inpinges  on  the  west  side. 
At  the  portage  into  Otter  lake  Huronian 
schists  again  occur  in  the  form  of  hard  silici- 
"us  schists  of  a  dark  color,  with  strings  of 
uartz  interlaminated  with  similar  rock  tilled 
with  large  ei>idoti/ed  crystals  of  felspar, 
the  whole  presenting  a  strong  east  and  west 
lamination  with  felsite  and  hornblende  and 
mica  schists  with  iron  pyrites  This  rock 
continues  aliuig  the  shore  (»f  the  river  and 
some  distance  S(»uth  on  Otter  lake,  the  gneiss 
however  cropping  out  about  where  the  canoe 
route  turns  eastward  towards    Hut  lake,  the 


northern  shore  of  which  presents  exposures 
of  the  schists,  as  also  the  portage  into  Pine 
lake.  Through  Pine  lake,  White  IJock  lake 
(so  called  from  a  large  isolated  mass  of  quartz 
said  to  contain  copper  pyrites)  and  Young's 
lake,  owing  to  the  necefsity  for  direct  travel, 
I  was  uiial)le  to  make  any  detaileil  examina- 
ti(»n.  l)ut  am  «)f  opinion  that  the  schists  con- 
stitute the  prominent  rock  oi  the  region. 
Towards  Yov.ng's  lake  ihe  portages  are  all 
short  and  the  whole  chain  constitutes  an 
ideal  canoe  route,  which  terminates  by  a  he  If 
mile  portage  into  Sturge<n  lake.  This  ridge 
tlumgh  not  [>resentingany  considerable  eleva- 
tion rejiresents  the  height  of  land  seftaiating 
the  drainage  area  of  Sturgeon  lake  from  that 
of  lake  Minnietakie  ;  both  of  which  however 
find  a  comuKm  level  in  Abram's  lake,  the 
former  by  the  Sturgeon  river  to  the  n<»rth 
and  the  !atter  by  Abram's  falls  to  the  south. 
Sturgeon  lake  is  a  magnificent  sheet  of 
water,  with  a  length  of  probably  .SO  miles, 
the    sunrise    over  which    on    June 

Around 

Sturgeon       18,  with  its  setting  of  dark  green 

lake 

shores  and  artistic  touches  of  rosy 
clouds,  constituted  an  impressive  scene  of 
vastness,  beauty  and  solitude.  On  the  west 
shore  of  Sturgeon  lake  and  on  tlie  adjacent 
islands  green  schists  occur,  l)ut  seem  to  be 
interlaminated  with  an  extremely  a'tered 
light  green  diorite  or  diaba.se,  which  latter 
rock  boomes  more  i)ronounced  behind  the 
old  Hudson's. Bay  Post  where  some  prospect- 
ing ha.s  been  done,  an  account  of  which  will 
be  found  in  the  ect-nomic  [iortion  of  this 
report.  These  schists,  as  oijserve<l  on  a 
small  island  where  we  were  forced  to  take 
shelter  for  a  day  owing  to  the  high  winds 
from  the  northeast,  are  found  to  strike 
N.  50'  E.  and  to  joint  n.  8  w.  with  a  dip 
of  10'  N.  w.,  and  to  become  sericitic  where 
the  boundaiy  line  between  Rainy  River  and 
Thunder  Bay  strikes  the  north  shf.re. . 

The    boundary    line    between    the    I^iny 

River  and    Thunder   Bay  <listricts  was  run 

seven    years    ago  by    Mr.   Niven. 

Xorthwar.l       ,  /  ,  ,  •  i 

on  the  Rainy  It  wa.s  f«mnd  to  be  quite  open  and 

River  and  i-  ,.       ,  •  j     • 

Thnn.hr  Bay  n.>  dithculty  was  experienced  in 
followimr  it  except  for  the  last  tew 
miles,  where  a  forest  fire  has  made  it  less  dis- 
tinct. The  .schists  continue  <m  thia  line,  but 
are  broken  l»v  a  br)88  of  eruptive  granite  ris- 
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ing  into  a  hill  of  al>out  75  feet  and  forming 
the  west  and  south  shores  of  lake  18.  From 
this  granite  area  to  the  intersection  of  the 
base  line  extend  a  Peries  of  schistose  rocks 
consisting  of  diorite  schists,  hornblende 
schists  and  feisiie  schists  of  various  colors 
interlaminated  with  altert'd  diorite  or  diabase 
and  porphyrites,  the  wlioie  f  >  rming  a  series 
of  troughs  striking  east  and  west,  with  a  dip 
about  20°  soutliward  and  tending  to  cleave 
into  rhomboidal  blocks  with  numerous  small 
seams  of  quartz. 

Fourth   Base   Line. 

The  survey  of  the  fourth  base  line  was 
commenced  about  seven  miles  north  of 
Sturgeon  lake,  at  the  120th  mile  jjost  of  the 
boundary  line  between  the  districts  of 
Thunder  Bay  and  Rainy  River.  This  latter 
line  was  run  by  Mr.  Niven  in  1890,  starting 
on  Sewell's  base  line  (west  from  the  north- 
west angle  ot  the  township  of  Strange)  at  a 
point  about  two  miles  north  of  Hunter's 
island.  The  fourth  baf.e  line  was  surveyed 
due  west  from  the  boundary  line  a  distance 
of  90  miles  to  the  intersection  of  Niven's 
sixth  meridian. 

The  small  lake  (No  20)  near  the  starting 
point  of  the  fourth  base  line  on  the 
Westward  Thunder  Bay  and  Rainy  River  dis- 
Fmirtr"  ^  tricts  boundary  presents  exposures 
Base  Line,  ^f  ^j^g  previously  described  schists 
on  its  shores,  and  they  extend,  about  a  mile 
north  of  the  line,  becoming  distinctly  horn- 
blendic  and  compact  at  that  point  and  con- 
taining a  band  of  quartzite  about  four  feet 
thick,  bounded  on  each  side  by  eight  inches 
of  crystalline  quartz.  In  about  a  quarter  of 
a  mile  gray  Laurentian  gneiss  follows  with 
N.  and  s.  ridges  and  e.  and  w.  lamination, 
forming  the  major  part  of  the  shores  of  lake 
21  with  schists  on  the  southern  baj''  only. 

On  the  line  between  one  mile  50  chains 
and  one  mile  53  chains  a  ridge  crosses, 
running  s.  58°  w.  on  the  east  and  s.  SO''  w,  on 
the  west,  containing  crushed  granite  and 
a  dike  of  pyritous  diorite  rising  to  consider- 
able elevations  southward,  with  exposures  of 
diorite  and  hornblende  schist.  At  two  miles 
56  chains  a  thin  belt  of  diorite  crosses 
the  line,  becoming  very  schistose  ea'tAvardly 
and   passing  imperceptibly  into   the  country 


rock,  while  to  the  north  its  contact  bends 
west  and  passes  about  10  chains  north  of  the 
line  in  a  northwest  direction  and  is  followed 
by  a  hard,  fine  grained  schist  with  inclusions 
of  coarse  diorite,  while  the  Laurentian  con- 
tact approaches  to  wdthin  30  chains  of  the 
line. 

•  North  of  four  miles  28  chains  the  rock 
is  most  fantastically  contorted,  the  fine  and 
coarse  diorite  being  twisted  in  all  directions 
with  the  clastic  schists,  continuing  nortli  to 
the  contact  just  south  of  lake  22.  A  diorite 
belt  reaches  a  considerable  elevation  on  the 
line  at  six  miles  15  chains,  presenting  a 
lamination  n.  50°  w.,  and  just  beyond  the 
Laurentian  contact  sweeps  southward,  crosses 
the  line  and  bends  to  the  east,  constituting 
with  a  hornblendic  aspect  in  places  a  large 
part  of  the  shores  of  lakes  24,  25  and  26. 

Lake  23  is  enclosed  in  the  schists/ which 
are  dioritic  in  places,  and  the  stream  west- 
ward is  about  one-half  chain  wide 

Schists,  ••     1  1  1  .  , 

diorite  bands  and     navigable      only     m      short 

and  gneisses.  ,  .  i        •  i    i 

stretches  ;  i\ear  its  outlet  into  lake 
24  it  falls  a  few^  feet  over  broken  boulders  of 
Huronian  origin.  This  lake  is  doubtless  in 
connection  with  lake  25,  which  flows  out  to 
the  westward  by  a  short  creek  traversing  a 
bed  of  boulders,  mostly  gneiss,  overlying 
hornblende  gneiss  in  situ  ;  while  this  rock 
crops  out  to  the  south  of  the  passage  and 
appears  to  reach  a  greater  elevation  in  that 
direction.  Lake  26  is  rock-bound,  while  lake 
27  is  an  old  beaver  pond,  with  evidences  of 
the  work  of  these  industrious  animals  form- 
ing a  belt  two  or  three  chains  wide  around 
the  entire  lake,  the  water  of  which  flows 
west,  though  its  destination  was  not  deter- 
mined. This  whole  region  is  an  intensely 
metamorphosed  tract  in  which  numerous 
dioritic  bands  representing  periods  of  injec- 
tion play  an  important  part.  Gneiss  con- 
tinues to  lake  28,  on  the  west  side  of  which 
it  is  underlaid  by  a  coarse  pink  quartz-diorite. 
This  rises  from  the  gneiss  to  an  elevation  of 
15  feet  south  of  lake  29  and  continues  to  10 
miles  2  chains,  where  the  gneiss  again  comes 
in.  Lake  29  flow^s  into  lake  28,  which  has  an 
outlet  to  the  southwest  into  Lake  of  Bays, 
the  channel  at  the  outlet  being  steep  and  rock- 
])ound  with  lioth  gneiss  and  the  above  men- 
tioned (]uartz-dioritc  in  evidence. 


Part  II 


General  Geoloj^y 


167 


Gneiss  forms  the  sliore  of  the  large  lake 
chIIlmI  by  Mr,  Niven  the  Lake  of  Bays,  being 
Lake  of  *  short  translation  uf  an  exceedingly 
Thir'ty^Miie  ^''^^t'  Indian  name  signifying.  ''The 
la'"'-  lake    whicli  one  may  enter  at  any 

point  and  find  a  l)ay  diiuctly  opposite."  Mr. 
Williams  of  Lac  Seal  inf(jrnied  nie  that  this 
lake  forms  a  i)art  of  a  canoe-route  connecting 
Sturgeon  river  with  J^turgeon  lake.  Just 
before  reaching  the  lake  the  rock  interlamin- 
ated  with  hornblende  schist  reaches  a  con- 
siderable height,  affording  a  view  of  10  miles 
to  the  north  and  west. 


^ 


^ 


Contact  of  Laurentiaa  (gneiss  and  hornblende  schiBt 

In  the  accompanying  sketch  is  shown  the 
■contact  between  the  gneiss  and  hornblende 
schist  north  of  the  line.  This  latter  rock 
occurs  in  considerable  masses,  and  as  the 
gneiss  for  the  most  part  contains  fragments 
of  it  and  shows  How  structure  conforming  to 
the  lines  of  contact  it  must  be  of  later  age. 

West  of  the  Lake  of  Bays  the  rock  is  more 
generally  covered  and  exposures  are  few  :  on 
lake  o2  however  some  outcrt)ps  of  gneissoid 
granite  occur,  and  to  the  west  of  Dominion 
lake  is  even  more  granitic,  cropping  out  in 
rounded  lunnmocks  at  various  j)oints  both 
north  and  south  of  the  line,  and  on  tlie  line 
at  20  miles  60  chains,  21  miles  10  chains, 
22  miles  30  chains. 

A  very  large  muskeg  with  flat  clay  floor 
stretches  from  21  miles  40  chains  to  22  miles 
60  chains,  and  extends  for  six  or  seven  miles 
northeast  and  southwest  with  occasional 
islands  of  granite.  The  country  rises  and 
the  granite  comes  out  strong  just  west  of  this 
depression,  and  presents  a  more  schistose 
structure,  n.  60^  w.,  on  the  shores  of  lake  35; 
but  I  etween  lakes  35  and  37  it  is  distinctly 
fine  grained  and  granitic,  while  beyond  it  is 
more  gneissoid  and  rises  into  ridges  tending 


northea.st,  reaching  its  greatest  elevation  near 
the  shore  of  Long  lake  where  it  attams  a 
height  of  150  feet,  aflording  a  magnificent 
view  of  Ijong  lake  and  the  country  for  20 
miles  to  the  north.  The  gneiss  extends 
around  the  northern  end  of  the  lake  where 
it  assumes  a  somewhat  difl'erent  aspect,  being 
fine  grained,  red  and  most  distinctly'  schis- 
tose. The  contact  with  the  schists  (»f  Ilur- 
onian  age  is  again  found  about  one  mile  north 
of  the  point  where  the  line  cuts  the  western 
shore  of  this  lake,  and  the  immediate  contact 
is  a  fine  grained  black  schist  pa.ssing  into 
diorite  a  little  beyond  ;  strike  N.  40  K.,  dip 
40'  N.  50"  w.  This  line  of  contact  criisses 
the  line  at  27  miles  40  chains  and  coujes  out 
on  Thirty-Mile  lake  in  a  series  of  fine  (juart- 
zites  and  hydromica  schists,  with  veinlets  of 
quartz  and  a  narrow  l)elt  of  diorite  all  much 
contorted  and  broken.  On  the  west  side  of 
the  lake  the  rocks  noted  are  fine  laminated 
felsites  with  a  little  mica,  and  in  some  places 
still  finer  with  blebs.of  (jUrirtz.  The  country 
to  the  southwest  of  this  lake  is  more  covered 
and  the  exact  contact  with  the  gneiss  not 
determinal)le.  The  ])reviously  d<!scribed  l)elt 
of  schists  on  the  fourth  meridian  forms  the 
southeast  shore  of  Long  lake  and  ])a8ses  into 
the  gneiss  on  the  last  of  the  chain  of  small 
islands  shown  on  the  map,  where,  as  on  the 
shore  opposite,  the  contsict  is  marked  by 
alternate  belts  of  hornblende  schist  and  white 
and  red  felsite  and  quartzites,  showing  much 
contortion  and  shearing. 

West  of  Thirty-Mile  lake  a  belt  <»f  diorite 
occurs  at  31  miles  40  chains  and  is  inter- 
laminated  with  an  extremely  altered  porphy- 
.     ,  rite     passing     into     agghnnerates. 

ates.  dioritt!  These      rocks      present     on     the 

and  sericite  • 

schiate.  weathered  surface  the  appearance 
of  a  fine  grained  matrix,  with  whitish  in- 
clusions and  veinlet.s  of  quartz.  With 
numerous  bands  of  diorite  this  rock  contiues 
and  forms  the  shores  of  lake  39,  on  the  west 
side  of  which  it  is  extremely  agglomerate- 
like, while  to  the  northeast  it  reaches  a 
higher  level.  The  shores  of  lakes  40,  41  and 
42  present  much  the  same  character.  South 
of  the  line,  just  west  of  lake  42,  the  rock 
shows  no  trace  of  dioritic  belts,  but  rises  into 
hills  of  100  feet  showing  a  stretch  of  burnt 
country    to    the    west,  south  and  southeast. 


i68 


Bureau  of  Mines  Report 


Vol  VII 


West  of  lake  41  the  country  is  low  and  a 
large  swamp  stretches  to  the  southwest  ; 
while  to  the  north  and  east  across  the  narrow 
stream  from  lake  42,  through  a  most  difficult 
country  to  traverse,  are  found  some  high  hills 
presenting  a  view  cf  10  or  15  miles  of  burnt 
country  with  green  ridges  beyond  to  the 
northward.  Near  the  line  on  the  shores  of 
lake  43  are  some  fine  examples  of  sericite 
schists  with  cubes  of  pyrite  passing  into  the 
harder  schists  and  interlaminated  with  them, 
N.  35°  E.  This  lake  flow^s  out  at .  the  south 
through  a  large  marsh,  while  its  shores  rise 
on  the  west  side  into  a  ridge  of  agglomerates 
interlaminated  with  some  sericite  and 
followed  imnie<Uately  beyond  by  a  deep 
valley.  Various  stringers  and  interlamina- 
tions  of  quartz  are  found  in  this  neighbor- 
hood. On  the  north  side  the  rocks  assume 
the  character  of  coarse  clastic  schists  with  a 
little  sericite,  the  latter  apparently  in  strings 
J  etc.  in  the  other  rock. 

The  south  and  southeast  sides  of  lake  44 
are  low  and  swamj)y,  but  northward  on  both 
sides  they  rise  to  greater  heights,  notably  on 
the  west  side  where  a  hill  of  diorite  of  150 
feet  forms  an  imposing  centre,  on  approach- 
ing which  around  the  north  end  of  the  lake 
a  coarse  agglomerate  with  striated  inclusions 
is  met  with.  From  the  summit  of  this  hill 
the  country  is  found  to  be  burnt  to  the 
north,  northeast  and  southeast  as  far  as  the 
eye  can  see,  but  is  green  to  the  west  and 
southwest.  The  burnt  belt  seems  to  be 
about  ten  miles  wide,  stretching  north  10° 
west  and  south  10°  east.  The  high  bare  hills 
shown  on  the  map  bear  n.  10°  e.  from  this 
point.  This  large  hill  of  diorite  is  Hanked 
on  the  west  by  ridges  of  the  same  rock  of 
somewhat  less  altitude,  followed  by  dark 
green  hornblendic  schists.  Lake  45  is  *>,n 
extremely  picturesque  sheet  of  water  flowing 
into  lake  Mininetakie,  in  reaching  which 
from  the  line  bands  of  pronounced  agglom- 
erate with  belts  of  diorite  are  met  with,  while 
on  the  shores  a  line  chloritic  schist  with 
crystals  of  calcite  and  a  green  hornblende 
schist  are  commcm. 

One  and  a  half  miles  north  of  392  i^iles  the 
Around  Laurentian  was  again  encountered, 
lake.  presenting  a  granitic  aspect  at  first 

but  becoming  more  gneissoid  beyond.     This 


observation  holds  true  for  the  whole  of  this, 
line  of  contact  to  where  it  crosses  the 
line  some  miles  west  of  Big  Vermilion 
lake. 

On  Abram's  lake  south  of  the  line  to  the 
falls  the  rocks  are  for  the  most  part  dark 
hornblendic  schists  and  green  schists  wiih 
veinlets  of  quartz.  From  the  line  to 
the  outlet  of  Sturgeon  river  slates  (?)  and 
soft  sericite  schists  occur  striking  n.e.  with 
vertical  dip,  showing  bands  of  much  altered 
diorite  and  some  pyritous  shales.  On  the 
west  side  of  this  arm  the  rocks  are  as 
a  rule  harder  and  highly  silicious  schists, 
with  some  hydromica  schists  on  the  bay 
next  the  passage  into  Pelican  lake.  South- 
ward from  Abram's  falls  (the  passage  from 
Minnietakie  into  Abram's  lake)  are  fine  green 
schists  succeeded  by  a  narrow  strip  of  diorite 
and  hard  dark  schists  with  a  few  veinlets  of 
quartz.  The  southwest  point  of  the  lake  and 
the  west  shore  is  composed  largely  of  dark 
schists  passing  into  agglomerate,  with  bombs 
of  six  and  eight  inches  of  quartz  d^crite  and 
other  rocks.  A  narrow  belt  of  the  soft 
sericitic  variety  occurs  at  some  points  appar- 
ently associated  vith  a  fine  white  schistose 
quartzite.  The  above  mentioned  agglomerate 
crops  out  on  the  small  island  crossed  by  the 
line  and  on  the  other  adjacent  to  it. 

The  south  bay  of  Pelican  lake  is  largely  of 
dark  fine  grained  green  schists.  In  the 
Pelican  and  second  bay  of   this  lake  the  rocks 

Vermilion  .  , 

lakes.  are     tine     green     micaceous     ana 

quartzose  schists  with  pyrite,  rising  into  a 
bluff  of  considerable  height  known  as  the 
Sioux  Lookout,  notable  as  being  the  site  of 
the  last  battle  between  the  native  tribes  and 
their  powerful  enemy  from  the  south.  The 
shores  northward  from  this  point  are  practi- 
cally of  the  same  nature  until  they  reach  the 
Laurentian  contact  near  the  outlet  of  Ver- 
milion river,  at  which  point  fine  granitic  and 
felisitic  bands  occur,  all  much  contorted  but 
becoming  distinctly  gneissoid  at  the  head  of 
the  bay.  The  waters  of  the  Vermilion  lakes 
enter  Pelican  lake  by  the  Vermilion  river, 
navigable  throughout  but  for  two  portages  of 
about  a  chain  each ;  the  first  occurring  where 
the  water  first  loaves  Verinilicm  lake  in  a 
beautiful  fall  of  about  20  feet  over  a  vertical 
blufl',  and  the  8ecv)nd  about  half  way  down 
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where  a  short  rapid  breaks  the  stream,  easily 
passed  liowever  by  canoes  at  the  season  of 
high  water.  The  water  of  this  river  is  beauti- 
fully clettr,  the  faintest  ripple  mark  being 
easily  seen  in  the  sand  at  a  depth  of  six  feet, 
and  at  its  outlet  into  Pelican  lake  it  presents 
a  marked  contrast  to  the  much  dirtier  water 
of  the  latter. 

The  north  shore  of  Pelican  lake  was  found 
to  be  composed  entirely  of  gneiss,  and  the 
same  rock  forms  the  entire  boundary  of  Lost 
lake,  presenting  bands  of  granitic  and  felsitic 
matter  in  j>laces,  and  inclusions  of  rose  quartz 
•nid  belts  of  dark  mica  schist. 

The  rocks  on  A'crmilion  river  are  extremely 
hue  grained  dioritic  schists,  and  dark  gray 
highly  silicious  schists,  with  numerous  veins 
of  (piartz. 

On  Vermilion  lake  to  the  north  occur 
d;orite  belts,  with  (piartz  at  the  contact  with 
the  country  rock.  Being  engaged  iu  exam- 
ining the  shores  of  Pelican  and  Abram's  lakes 
I  did  not  follow  the  line  betvf  een  Pelican  and 
Vermilion  lakes,  but  through  the  kindness  of 
Mr.  E.  Neelands  I  obtained  specimens  of 
rock  from  various  i)oints  along  the  line  and 
found  them  to  be  in  no  way  dili'erent  from 
those  previously  described. 

The  two  lakes  48  and  49  near  the  intersec- 
tion of  the  fifth  meridian  are  entirely  sur- 
rounded by  rocks  of  a  similar  nature,  while 
at  the  point  of  intersection  occurs  the 
southern  limit  of  a  consideral^le  belt  of 
diorite  stretching  n.e.  and  s.w.  and  rising  to 
a  hill  of  100  feet  north  of  lake  49,  where  it  is 
capped  by  a  fine  hard  schist  with  schistose 
diorite  on  the  flanks.  This  elevation  seems 
to  represent  an  eruption  of  diorite  which  has 
carried  up  with  it  a  portion  of  the  rock 
through  which  it  found  its  way.  West 
Vermilion  ^^  ^^^^  ^^^^^  there  occurs  an  area  of 
SixthiWer^-  J^^ixed  green  and  white  rock,  appar- 
idian.  ently    crushed    quartzite    with    or 

without  a  chloritic  or  hornblendic  coloring 
ingredient,  crumpled  with  belts  of  diorite 
and  crushed  granite. 

At  about  61i  miles  are  30  or  40  feet  of  a 
quartzose  schist  with  much  magnetite,  caus- 
ing a  local  variation  of  the  magnetic  needle 
of  33'  E.  This  is  followed  to  the  south 
by  diorite  and  more  rock  of  the  same 
nature. 


Fifth   and   Sixth   Meridians. 

To  the  north  of  lake  50  the  nearness  of  the 
Laurentian  rock  is  shown  by  hard  laminated 
Sixth  quartzose    rocks    with    mica    schist 

M.Mi.iiau      and    granite,     while    on     the     west 

Lines. 

of  the  siime  lake  a  hill  of  diorite 
marks  the  last  of  the  Hur<tnian  rocks, 
which  is  followed  by  some  felsites  and  finally 
the  Ijaurentian  gneiss.  This  continues  with 
no  break  to  the  nitersection  of  the  sixth 
meridian  and  down,  the  same  past  Pelican 
lake.  At  the  third  portage  out  of  this  lake 
on  the  Pelican  river  a  mass  <»f  mica  schist 
was  observed,  but  the  actual  contact  with  the 
Huronian  of  Pryden  and  vicinity  was  not 
f(nuid.  as  the  pa.ssage  down  was  uiade  in 
haste  and  for  the  most  part  at  night.  Some 
remarks  on  the  surface  conditions  of  this 
Laurentian  area  will  be  found  in  the  part  of 
this  report  devoted  to  Surface  Geology. 

Tn  the  vicinity  of  Tache  and  Bois  Brule  on 

the  C.  P.  R.   the   Hunmian  rocks  are  again 

found,  as  also  on  the  east  shore  of 

r  eiiturea  of 

the  Fifth      lake  75,  where  they  consist  of  horn- 
Meridian.  T      •  ,    r  ,   . 

blende   schist,    diorite    and    felsite 

schists  of  a  hard  com])act  nature,  with  part- 
ings of  crushed  granite  or  felsite  followed  by 
an  outcrop  of  por})hyritic  granite  of  narrow 
width.  North  of  this  bo«s  the  nx-k  is  lamin- 
ated (n.  20'  vv.),  while  another  mass  of  granite 
is  found  on  the  north  shore  of  the  lake  with 
a  contact  N.  70'  w.  but  does  not  continue  far, 
being  followed  by  dark  schists  forming  the 
lower  portion  of  a  hill  of  100  feet  or  more, 
the  top  of  which  is  conqxtsed  of  a  coarser 
and  more  dioritic  rock.  West  of  this  hill 
the  country  is  extremely  rough  and  broken,  * 
and  granite  cro})s  out  again  at  the  distance  of 
about  one-half  mile,  with  the  schists  much 
puckered  at  the  contact.  Farther  west  are  a 
number  of  granite  belts  running  north  and 
south,  i.e.,  cutting  the  schists  almost  at  right 
angles,  the  latter  rock  appearing  at  the  north- 
east angle  of  lake  76, 

Continuing  north  on  the  line,  the  country 
is  still  very  rough  and  the  rock  where  exposed 
presents  examples  of  dioritic  schists  and  hard 
quartzose  schists  wheathering  white,  having 
a  strike  of  N.  w.  and  dip  of  15'  s.  w.  The 
line  of  contact  with  the  eastern  mass  of 
granite  shown  on  the  map  is  characterized  by 
the  occurrence  of  quartz  and  mica  schist  with 
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garnets.  VVest  of  the  63-mile  post  about  10 
chains  the  granite  is  seen,  while  1^  miles  west 
the  Huronian  occurs  and  is  very  hard  and 
compact  around  lake  81,  where  altered  diorite 
occurs  with  a  hard  dark  quartzose  schist  with 
garnets.  The  line  finally  emerges  into  the 
granite  at  about  64  miles  40  chains  and 
was  followed  east  to  lake  78  and  west  for  a 
mile  where  it  is  much  contorted  with  diorite 
and  pyritous  schists.  Northward  the  country 
is  covered  by  drift,  and  only  occasionally  are 
exposures  of  granite  seen  reaching  prominent 
elevations  on  the  west  shores  of  lake  87,  and 
assuming  a  crushed  appearance  and  passing 
into  diorite  with  blebs  of  quartzite  at  about 
the  70th  mile  post.  The  contact  shows 
pyritous  bands  interlaminated  with  clastic 
belts  of  both  light  and  dark  color  striking 
N.  w.  At  about  70  miles  60  chains  the 
rock  is  decidedly  schistose,  n.  20°  E.  with  a 
dip  of  15°  N.  w.,  and  appears  to  be  a  fine 
white  quartzite  with  slightly  marked  partings 
of  mica.  Followed  north  this  rock  becomes 
more  distinctly  clastic,  and  finally  passes  into 
agglomerate  mixed  with  fine  diorite,  some 
felsites  and  fine  quartzose  schists  with  larger 
blebs  of  the  same  mineral. 

At  about  48  chains  in  the  72nd  mile  a  nar- 
row belt  of  granite  crosses  the  line  and 
extends  some  distance  eastward,  Avhile  to  the 
west  it  forms  a  contact  on  the  shore  of  lake 
88,  showing  pyritous  diorite  and  microcline 
granite. 

North  of  this  belt  the  Huronian  schists 
continue  to  lake  Minnietakie  and  west  to  Big 
Sandy  lake,  presenting  extremely  rough  hills 
and  much  agglomerate  in  the  interior,  while 
soft  hydromica  schists  occur  with  quartz 
veins  on  the  shores  of  both  lakes.  On  lake 
89  are  bands  of  hornblende  schist  with  pyrite 
and  seams  of  quartz,  while  10  chains  to  the 
east  of  73  miles  40  chains  the  rock  is  very 
schistose,  (n.  25°  e.  and  dip  30°  n.  w.)  con- 
sisting of  crushed  granite,  altered  diabase  and 
quartzite  with  pyrite. 

North  of  lake  Minnietakie  the  rocks  are 
essentially  similar.  At  79  miles  20  chains 
a  belt  50  feet  wide  of  sugar  quartz  bounded 
by  crystalhne  (juartz  crosses  the  line.  East 
of  80  miles  10  chains  occur  some  soft 
chloritic  schists  with  (j^uartz. 

Around  Whiting's  lake  the  rocks  are  well 


mineralized,  fairly  hard  schists  with  numer- 
ous quartz  seams  on  the  west  shore  ;  strike 
N.  5°  E.,  dip.  30°  N.  w.  West  from  the  out- 
let of  the  lake  at  the  southwest  end  are  some 
exposures  of  agglomerate,  and  beyf  nd  a  clas- 
tic series  followed  by  fine  grained  quartzose 
schists  with  slight  interlaminations  of  pearly 
mica.  This  latter  rock  forms  two  prominent 
ridges,  contains  some  quartz  and  is  mineral- 
ized in  places. 

On  Maskinonge  lake,  which  is  connected 
with  lake  Minnietakie  by  a  three-mile  port- 
age and  with  Little  Vermilion  lake  by  a  tor- 
tuous stream,  are  found  hard  compact  rocks 
and  slate  like  quartzose  examples,  and  seams 
of  hard  barren  quartz.  North  of  this  lake 
the  country  is  well  covered,  a  rock  resemb- 
ling arkose  sandstone  occurring  on  the  south 
shore  of  Big  Vermilion  lake,  while  the  north- 
west shore  and  the  islands  show  green  schists 
with  pyrite  and  quartz  seams,  diorite  belts 
and  the  usual  assemblage  of  Huronian  rocks, 
which  continue  to  the  Laurentian  contact  at 
91  miles  60  chains.  In  the  Laurentian 
area  the  usual  gneisses  are  found  here  as 
elsewhere,  some  high  hills  afi'ording  a  good 
view  of  Lost  lake  and  the  territory  to  the 
north.  A  canoe  route  much  used  for  light 
travel  connects  Lost  lake  with  Minnietakie 
by  way  of  lake  48,  Big  Vermilion,  Little 
Vermilion    and   Maskinonge  lakes. 

In  connection  with  this  meridian  the  canoe 

route  from  Dinorwic  by  Big  Sandy  Lake  may 

be    considered.      A  wagon  road  of 

Dinorwic  to  .  -i        •      i  i 

Big  Sandy  about  nine  miles  in  length  connects 
the  town  with  the  Hudson's  Bay 
storehouse  on  the  south  side  of  Big  Sandy 
lake.  About  half  way  across  this  portage  is 
found  the  contact  of  the  two  formations. 
Professor  Coleman,  who  made  the  trip  to  Lac 
Seul  in  1895,  thus  describes  the  shores  of 
Sandy  lake  :  "For  about  two  miles  east  of 
the  landing  at  the  long  portage  a  rather 
coarse-grained  reddish  gray  granite  Is  the 
only  rock  found.  Here  a  point  which  pro- 
jects displays  a  small  mass  of  gray  schist 
seemingly  included  in  the  granite,  and  beyond 
this  gray  green  Huronian  schist  with  a  strike 
of  about  70\  In  a  deep  bay  on  the  east  of 
the  lake  hard  green  banded  schist  with  small 
bluish  quartz  veins  occurs,  having  a  strike  of 
30°  ;  and  on  the  northeast  side  of   the  bay 
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siuiilai'  schists  with  more  or  loss  contorted 
beddiug'  show  a  strike  of  20  or  25',  The 
point  tliiit  projects  to  thesoutli  of  tlie  j)ortHge 
to  hike  Minnetakie  consists  of  coarse-grained 
porphyritic  syon  te  of  a  hghf.  flesli  coh»r.  At 
the  porfage  contorted  green  sclusts  occur 
again,  so  that  the  syenite  is  apparently  an 
isolated  bos^." 

These  observations  coincide  with  the  dis- 
position of  the  lluronian  as  deterniined  by 
myself  on  the  line  and  to  the  westward.  The 
above  mentioned  boss  of  syenite  must  be  «»f 
small  size,  as  it  was  not  observed  in  any  ex 
cursion  to  the  west,  although  1  traversed  the 
region  from  the  portage  to  the  line.  There 
is  no  doub''  therefore  that  Professor  Coleman's 
aesumption  c>f  an  isolated  boss  is  correct.  ^ 

My  opi)ortunity  of  examining  the  shore  of 
lake  Minnetakie  being  but  slight,  I  shall 
again  refer  to  Professor  Coleman's  report, 
the  substance  of  which  is  that  the  entire 
shores  of  the  lake  are  composed  of  the  green- 
ish Huronian  schists,  clay  slates,  })hyllites, 
porphyrites,  etc.,  with  yellowish  sericite 
at  some  points.  He  also  makes  the  state- 
ment that  the  lake  was  probably  hollowed 
out  of  these  softer  schists  as  the  green  schists 

^As  to  the  nature  of  the  country    along    the 

Wabigoon  and  Minnetakie  road,  the  following 
report  has  been  mads  to  the  CommiBsioner  of 
Crown  Lands  by  Mr.  John  D.  Aaron,  of  Wabigoon, 
under  date  of  April  18,  1898  : 

"  Leaving  Wabigoon  the  road  runs  in  a  north- 
easterly direction,  and  passing  around  the  bate  of 
a  precipitous  ridge  ascends  to  a  V)lateau  through 
a  gradually  rising  ravine.  This  plateau  id  lightly 
timbered  with  poplar,  and  is  drained  by  Nugget 
creek.  The  soil  is  loamy,  cf  varying  riqhness, 
some  sandy  and  other  portions  pure  black.  K.  M. 
Fell  of  Wabigoon  has  160  acres  of  the  latter  on 
the  northern  slope,  and  iias  cleared  tive  to  10 
acres  which  he  intends  to  market  garden  in  con- 
nection with  his  dairy  farm,  already  supplying 
the  town  with  milk.  The  soil  on  this  farm  is  ex- 
ceptionally rich. 

"  Leaving  the  plateau  the  road  skirts  the  end  of 
a  ridge  on  which  the  Northern  (^ueen  mine  is 
situated,  about  a  quarter  of  a  mile  from  the  mine. 
The  ore  in  this  mine,  though  refractory,  is  rich, 
averaging  §18  to  the  ton  in  gold  down  the  shaft, 
with  traces  of  silver  and  nickel.  It  is  heavily 
charged  with  pyritic  iron  and  manganese,  so  much 
so  as  to  make  it  almost  ?olid  mineral,  very  little 
quartz  being  evident.  A  little  to  the  eatt  of  the 
road,  where  it  passes  the  Northern  Queen  hill,  is 


occur  inland.  'l'\iit>  observation  holds  goml 
for  a  large  number  of  the  lakes  seen  this 
summer,  and  at  no  place  have  1  encountered 
sericite  but  on  the  shores  of  lakes. 

(leneral  Features  of  the  Region. 

The  whole  region  examined  presents  both 
in  its  drainage  system  and  in  the  dispositiim 
Huronian  "^  ^^^  rocks,  a  marked  n.e.  ands.w. 
u!iul-hanlc-"f^^^l'nj='-  Theh)nger  axes  of  most 
jeriHtics        ,,£  ij^g  lakes  lie    in   this  directi<m, 

whilo  the  streams  s-unetimes  foll<»w  a  similar 
course,  and  at  others  burst  over  the  barrier 
at  the  side  and  fall  into  the  next  troogh 
through  a  short  channel.  This  accounts  for 
the  numerous  lakes  and  the  shortness  of  the 
streams  flowing  northwest  or  sontheast,  the 
main  streams  flowing  in  the  natural  valleys 
northeast  or  southwest.  While  this  bearing 
of  the  ridges  {<*  more  pronounced  in  the 
Huronian  than  in  the  Laurent  an  areas,  it  is 
still  evident  in  the  latter  as  shown  by  the 
fact  that  the  Huronian  belts  themselves  have 
for  the  most  part  a  similar  direction.  Of 
these  Huronian  areas  there  are  three  main 
groups  which  we  may  call  (1)  the  Sturgeon 
River   area,    (2)  the    Minnetakie  area,   and 

location  SV117,  a  very  rich  prospect,  carrying 
visible  gold,  discovered  by  two  Montana  prosi)ec- 
tors  last  summer.  Location  SVUl  is  also  close 
to  the  road. 

"  Passing  thrcugh  a  beautifully  open  park-like 
stretch  of  pine,  with  sandy  soil,  the  road  cornea  to 
Nugget  creek  and  runs  by  this  for  some  distance 
through  a  tract  of  land  taken  up  by  Mr.  McGee  fcr 
agricultural  purposes.  Mr.  McGee,  formerly  of 
Manitoba,  has  put  up  a  log  house  and  stable,  and 
has  cleared  considerable  land  this  winter.  The 
soil  on  this  tract  is  a  sandy  loam,  clay  sub- 
Boil,  and  it  is  more  heavily  timbered  than  moet  ot 
the  surrounding  country  with  red  pine,  spruce, 
poplar  and  tamarac.  Along  Nugget  creek  there 
are  large  tracts  of  hay  lands,  and  many  tons  were 
put  up  last  year  by  settlers.  The  road  passes  the 
verge  of  a  large  hay  meadow,  80  to  100  acrts  in 
extent,  and  passing  through  a  heavily  timbered 
area  it  ascends  a  sandy  ridge  timbered  with  light 
jack  pine.  Springs  are  abundant  in  this  vicinity, 
and  there  are  several  running  streams  of  beautiful 
water,  some  rather  heavily  impregnated  with 
iron.  For  four  miles  the  road  runs  over  gcod 
land  for  agricultural  purposes,  sandy  and  rich 
black  loamy  Eoil  alternating. 

"  The  timber  is  chiefly  jack  pine,  varying  with 
hazel,  alder  and  birch  iuterspereed.     A  beautiful 
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(3)  the  Wabigoon  area.  The  rocks  com- 
posing these  areas  are  essentially  similar,  no 
sing'e  representative  bein<.^  found  in  one 
which  is  not  met  with  in  the  others.  In  the 
petrographical  part  of  the  report  will  be  found 
descriptions  of  the  more  important  of  these 
rocks.  The  Laurentian  areas  show  granite 
near  the  contact  in  almost  all  cases,  some- 
times extending  for  miles  with  no  trace  of 
lamination,  e  g.  between  Dominion  lake  and 
lake  35  ;  at  other  points  presenting  a  slight 
lamination  in  th-  mica  only  ;  while  the  true 
gneiss  structure  is  apparent  at  numerous 
points,  notably  around  Lost  lake. 

Surface  Geology 

The  Canadian  Pacific    Railway  at  Tgnace 

crosses  a   narrow  strip   of  land  between  the 

small  lake  to  the  south  and  the  one 

Morainic  de- 
posit at        to  the  north.     This  strip  seems   to 
Ignace,  on  . 

the  Fourth  be  essentially  a  moranie  composed 
Line.  of  unstratified  clay  and  sand  filled 

with  boulders  of  granite  and  gneiss,  with 
occasional  blocks  of  diorite  and  Huronian 
schists.     Gneiss  boulders  10  feet  by  six  feet 

park-like  area  of  scattered  piue  a  mile  wide  is 
crossed,  and  shorbly  after  passing  to  lower  ground 
an  entirely  open  meadow  some  10  acres  in  extent 
is  reached,  rich  in  grass,  quite  level,  and  of  seem- 
ingly dry  or  sandy  soil.  The  country  here  becomes 
more  broken  and  hardly  as  suitable  on  that  ac- 
count for  agriculture,  although  the  soil  is  very 
promising,  and  soon  the  burnt  country  is  reached, 
a  fire  which  p5,ssed  through  'here  some  time  ago 
having  cut  a  swath  10  to  15  miles  wide,  leaving 
the  rocky  ridges  almost  bare,  an  ideal  ground  for 
the  prospector.  Owing  to  the  thickly  timbered 
nature  of  the  ground  in  the  previous  eight  miles, 
little  rock  was  visible,  only  one  outcropping,  a 
mass  of  schist  with  bands  of  blue  and  white  quartz. 
This  outcrop  was  thickly  impregnated  with  mica, 
pieces  one  and  tv^o  inches  wide  being  detached 
with  a  knife.  Several  veins  of  quartz  were  noted, 
carrying  iron  and  copper  pyrites ;  others  of 
greenish  hue  and  tinged  with  chlorite.  About 
half  a  mile  from  the  road,  close  to  the  western 
shore  of  Sahdy  lake,  a  vein  30  feet  wide  composed 
of  alternate  layers  of  quartz  and  micaceous  schist 
has  been  located,  with  a  smaller  vein  running 
parallel.  This  vein  has  been  traced  for  nearly  two 
miles,  and  crops  up  in  various  places  over  a  length 
of  six  miles.  Near  Rocky  rapids  stringers  of  rose- 
colored  decomposed  sugar  quartz  were  noted,  and 
about  a  mile  away  a  large  dike  of  quartzite  of  a 
bluish  black  nature,  heavily  mineralized  with  iron 


with  large  inclusions  can  be  seen  on  the 
portage  between  the  t-.vo  lakes.  In  this 
morainic  deposit  a  large  kettle  hole  was 
observed  to  the  east  of  lake  2,  with  banks 
about  20  feet  high  on  the  outside  and  40  feet 
within.  This  character  of  country  obtains  to 
the  shore  of  lake  4,  north  of  which  however 
is  an  area  of  fine  white  clay  probably  of 
post-glacial  age.  This  passes  northward  into 
a  stretch  of  fairly  well  covered  land  with 
boulders  and  only  occasional  exposures  to  the 
shore  of  Victoria  lake.  This  area,  of  which 
the  characteristic  soil  is  clay,  stretches  from 
the  shore  of  Indian  lake  eastward  for  a  con- 
siderable distance  beyond  the  lino. 

On  the  northern  slope  of  the  height  of 
land  between  Victoria  and  Bear  lakes  is  a  belt 
of  coarse  white  sand  apparently  derived  from 
the  decay  of  gneiss  in  situ. 

North  of  Bear  lake  a  somewhat  scanty  clay 

soil  extends  to  about  10^    miles,    where    it 

passes    into    an   area   composed   of 

A  region  of  . 

sand  and      sand.       With    many    interruptions 

this   continues,   scantily  developed 

around  lake  11  and  well  shown  on  the  shores 

pyriteij  and  stained  with  hematite,  affords  a  trace 
of  gold  and  silver.  Owing  to  the  burnt-off  nature 
of  the  country  the  ridges  of  rock  are  almost  bare 
of  vegetation,  and  run  for  miles  at  varying  heights 
above  the  general  level,  offering  a  great  field  for 
prospectors,  whilst  thousands  of  cords  of  good 
well  seasoned  dry  wood  are  lying  on  the  ground 
and  could  be  profitably  gathered.  The  mineral 
belt  can  be  said  to  extend  from  within  10  miles  of 
Wabigoon  to  the  shore  of  lake  Minnetakie,  though 
near  the  latter  the  rocks  are  gradually  covered 
over  as  the  vegetation  gets  more  abundant. 

"  Several  lakes  run  close  to  the  road,  of  which 
no  mention  is  made  on  any  maps  ;  Jackfish  lake, 
about  three  miles  long  by  one  wide.  Trout  lake, 
two  miles  long  with  deep  bays,  and  three  other 
unnamed  lakes,  one  rather  large  running  parallel 
to  Minnetakie  and  about  a  mile  distant.  Mr. 
T.  B.  Speight  has  surveyed  claims  near  the  latter 
lake  during  the  winter,  so  that  it  will  be  properly 
located. 

"With  the  exception  of  a  fringe  of  white  and 
red  pine  on  Sandy  river  no  marketable  timber  has 
been  sighted,  though  an  immense  area  of  white 
pine  must  have  stood  close  to  Minnetakie  and 
Sandy  lakes  many  years  ago.  The  rotting  trunks 
of  pine  trees  two  to  three  and  a  half  feet  diameter, 
destroyed  by  fire,  are  scattsred  throughout  the 
country,  and  one  isolated  pine  of  huge  stature  is 
still  growing,  being  passed  on  the  road. " 


Part  II 


Surface  Geolojjy 


173 


of  lake  12,  to  alxniL  the  jxunt    whoro  the  liiiu 
enters  l;ikt)  l.'i.      The  region  tniveiseil  l>y  the 
line    in    the    vicinity    of    Flying  Loon   ami 
Elephant  lakes  is  a  fairly  heavy  sandy  clay, 
with  a  diminishing  percentage  of  Band  to  the 
north,  mostly  level  and  with  few  expt>sures. 
It    is    through    this    accumulation    that    the 
waters   of   Elephant    lake    make  their    way, 
apparently  without  encountering  the  country 
rock.      A  little  to  the  east  of  the  line  on  the 
river  to  Flying  Loon  lake  the  drift  accumuhi- 
tion  forms  banks  of  some  height,  containing 
more   schistose    and    eruptive    masses    than 
were    observed   farther   south.       An    erratic 
was  found  here  resembling  a  pink  sandst«»ne, 
which  on  examination    with   the  microscope 
disclosed  the  fact   that  it   was  composed    of 
rounded  (juart/  grains,  cemented  V)y  a  silicious 
tnatrix    colored    by    ferunginous    matter  and 
presenting    in   places   small    calcite  crystals. 
The  only  rock  in  any  way  resembling  it  sub- 
set pjontly  found  in  situ  occurs  on  the  south 
sliore  of  l^ig  Vermilion  lake,  butas  the  drift  in 
this  district  has  undoul)tedly  travelled  s.w.  it 
can  scarcely  have  had  its  origin  in  that  locality. 
North    of    Flying    Lotm    lake    the    soil    is 
again   sandy,    fairly   level   and  studded  with 
large  swami)S  two  or  three  miles  in  diameter. 
At    about   21    miles    40    chains  the    country 
reaches  a  greater  altitude  and  exposures  are 
more  fretpient,   while  the  drift  is  filled  with 
enormous  b(»ulder8    of    gneiss    and    granite 
which  seem  tt)  have   been   derived   from  the 
rocks  beneath  them  and  not  to    have    been 
borne   far  by    glacial    action.      It   is   quite 
l)ossible  that  a  large  *u'ea  of  the  thin    soil  in 
this    district  has    been   formed   by   aubaerial 
decay.     Glacial  stria'  are   to   he  seen  on  the 
summits  of  the  hills  of  hard  dioritic-schists  to 
the  east    of  22    miles    GO    chains,    having   a 
directi(»n  s.    20'   w.     This  ridge  falls  intt»  a 
large  swamp  and  the  country  continues  com- 
paratively   low    to    English    river,     immedi- 
ately to  the  north  of   which,    after  a  slight 
rise,  low  sandy    soil  and   numerous  swamps 
are  characteristic,  but  a  hard  clay  soil  is  met 
with  at  the   25rh   mile  p<jst.     Beyond   here 
the  sunnnits  of  the  hills  are  composed  of  fine 
white  sand,   while  stiti'  clay  seems  to  occupy 
the    hollows.     The    superficial    mantle   is   of 
considerable  thickness  and  rock  outcrops  are 
correspondingly  scarce. 
5    M— II. 


Norili  i>i  lake  14  i m-  "init  is  very  luimii- 
tuous,  with  scanty  soil,  enormous  boiddeis  of 
all  kinds  ami  numerous  small  p<»ndH  ami 
swamps.  East  and  north  from  the  28th  jKist 
the  Country  is  Hat  and  fille<l  with  large  cedar 
ami  scrul)  spruce  swamps,  toalNtut  28A  miles, 
where  two  parallel  ridges  of  drift  accumula 
tions  cn»88  the  line  >.K.  ami  s.w.,  aftbrding  a 
channel  between  them  ft>r  the  river  at  that 
point.  This  stream  is  <»f  some  size  and  j)ro- 
bably  constitutes  the  outlet  of  Long  lake  ;  it 
is  navigable,  but  numerous  poitagea  are 
necessary.  From  this  river  to  Long  lake  the 
country  is  gently  rolling,  with  a  samly  soil 
for  the  greater  part.  ExjKisures  are  few, 
excei)t  in  the  vicinity  (»f  '.\0  miles  40  chains 

The  i»ortages  along  the  nuite  from  English 
river  to  Sturgeon  lake  were  found  to  be  for 
the  most  part  over  clay,  the  one  between 
Kiigiish  Otter  and  Hut  lakes  showing  glacial 
smrg^n  ^ti'iie  s.  12  w.  All  the  lakes  (»f 
'*'''■•  the  chain  are  extremely  jjretty  and 

generally  the  shores  have  a  green  asjK'Ct.  but 
the  timber  is  of  comparatively  recent  date. 
Two  grand  old  pines  overloc»k  the  inirtage 
above  mentioned,  and  probably  represent  the 
soli'  survivors  of  a  once  luxuriant  pine  forest. 
Around  Sturge«)n  lake  and  on  the  islands 
banks  of  sjind  occur  20  or  .SO  feet  in  height. 
A  panning  of  this  sand  resulted  in  garnets 
and  magnetite,  but  no  gold  or  sulphides. 

On  the  Fourth  Base  Line. 

Westward  on  the  fourtli  base  line  front 
the  Thunder  Bay  boundary  line  the  soil  is 
From  ^'*^0'  t^ii"    '^'^^^  f*'^'  t'"^'  i»<>st  part  ift 

Bomxlary       ^^^^^^^^    gj^,^j^     ^),|]^.    j.^^^^    b^mlders 

LoiiKiake.  .^^.^  J^^^^^  fre<{uent  until  we  reach 
lake  24,  where  the  stream  from  lake  23  flows 
over  a  bed  of  boulders  of  Laurentian  and 
Huronian  rocks.  The  waters  of  this  chain 
of  lakes  find  their  way  into  Lake  of  Bays, 
and  are  fed  by  numerous  swamps  lying  to  the 
northward.  The  soil  continues  sauity  to 
Lake  of  Bays,  beyond  which  however  it  is 
deeper  and  chiefly  sand,  while  around  l»ke 
32  there  is  a  greater  develojunent  of  clay 
than  hitherto  observed  on  this  line. 

The  west  shore  of  Dominion  lake  shows  a 
curious  feature,  namely  a  bank  of  saml  six 
feet  high  following  the  contour  of  the  lake  on 
this  side.     Beyond  this  ridge  lies  a  swamp. 
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to  avoid  which  animals  of  all  kinds  have  used 
the  bank  as  a  runway,  making  a  distinct 
road  around  the  lake.  This  formation  is 
evidently  due  to  the  sand  washed  up  by 
storms  from  the  east  being  cemented  and 
retained  in  j^osition  by  the  cedars,  Avhich  form 
a  fringe  around  the  lake. 

From  the  northwest  corner  of  this  lake  a 
boulder  ridge,  perhaps  a  moraine,  stretches 
s.  10°  w,  and  crosses  the  line  a  little  beyond 
the  lake  shore.  A  large  swamp  with  spruce 
bush  forms  a  belt  about  a  mile  wide  and  six 
or  seven  miles  long,  stretching  n.  e.  and  s.  w. 
It  contains  a  few  ponds,  which  though  small 
appear  to  be  of  considerable  depth.  At  its 
southwest  corner  it  seems  to  be  drained  by  a 
stream  which  I  followed  for  a  mile  without 
being  able  to  reach  its  termination  in  a  lake. 
Around  Long  lake  the  soil  is  sand  and  fairly 
thick  northward  towards  lake  38,  while  around 
Thirty-Mile  lake  the  rock  is  bare  except 
towards  the  south,  where  it  is  overlaid  by 
numerous  boulders  to  the  shore  of  Long  lake 
on  the  fourth  meridian. 

Sand  continues  to  predominate  to  Lake  39 
and  glacial  striae  s.  40°  w.  are  seen  at  30 
miles  40  chains.  The  waters  of  lakes  39, 
40  and  41  flow  out  at  the  north  end  of  the 
first  lake  and  probably  make  their  way  into 
From  the  ^^^^  Sturgeon  river,  as  also  do  the 
fhe^Fifth  waters  of  Thirty-Mile  lake.  The 
Meridian,  stream  shown  on  the  map  as  entering 
lake  41  just  north  of  the  line  was  followed 
up  for  some  distance,  but  was  finally  lost  in  a 
swamp.  Although  of  considerable  size  at  its 
mouth,  it  rapidly  narrows  and  shows  very 
little  current  throughout.  Lake  42  has  par- 
ticularly dirty  water,  but  sandy  shores  for  the 
most  part.  The  creek  to  lake  41  at  the  time 
of  observation,  July  li,  was  entirely 
dried  up,  making  the  lake  a  stagnant  pool, 
and  considering  its  size  the  most  un})leasant 
sheet  of  water  seen  during  the  summer.  To 
the  south  of  the  35th  mile  post  is  a  slight 
elevation,  and  beyond  a  large  swamp  probably 
the  same  one  that  the  above  mentioned  stream 
drains.  This  swamp  is  separated  from  lake 
42  by  a  sharp  ridge.  Fine  sand  occurs  over 
the  whole  of  this  region.  Lake  43  j^asses 
out  to  the  south  by  a  broad  but  shallow  stream 
into  a  muskeg.  A  means  of  reaching  it  may 
possibly  be   found   by   following  this  stream 


towards  lake  Minnietakie,  in  which  direction 
it  doubtless  forms  connection  with  other 
lakes.  I  consider  this  important,  as  in  my 
opinion  the  country  around  this  lake  is 
worth  prospecting.  The  high  diorite  hill 
west  of  lake  44  is  a  distinctive  point  in  the 
topography  of  the  district,  and  the  country  is 
exceedingly  rough  and  very  difficult  to  travel. 
From  this  hill  to  lake  41  the  country  is  of  a 
hilly  nature,  rendered  almost  impassable  by 
large  quantities  of  fallen  timber.  This  area 
however  passes  into  the  green  bush  in  the 
immediate  vicinity  of  lake  45.  East  of  lake 
46  the  country  is  high,  and  bare  of  both  soil 
and  timber,  rising  into  a  ridge  with  a  few 
pines  overlooking  the  valley  of  the  Sturgeon 
river.  Beyond  this  valley  are  high  burnt 
hills  of  gneiss  which  seem  to  be  as  far  away 
from  this  point  as  from  the  hill  near  lake  44. 
Sandy  soil  with  poplar  and  spruce  thickets 
continues  westward  to  Abram's  lake. 

Westward  from  the  intersection  of  the 
fifth  meridian  over  the  numerous  dioritic 
From  the  ^^^  porphyritic  rocks  is  spread  for 
Uie^^Sixth  ^^^®  most  part  a  mantle  of  coarse 
Meridian,  g^nd,  presenting  in  some  places  a 
level  upland  with  small  pitch  pine  and  in 
others  dropping  into  large  muskegs.  To  the 
west  of  lake  50,  as  also  in  a  minor  degree  to 
the  N.  and  n.  w.,  are  high  hills,  some  of 
diorite  and  others  of  felsitic  and  other  rocks 
indicating  the  Laurentian  contact.  The  waters 
of  this  lake  pass  out  to  the  south  and  prob- 
ably find  their  way  to  Vermilion  lake.  Lake 
51  is  also  surrounded  by  fine  sand,  and  a 
large  area  of  high  sandy  territory  stretches 
from  lake  63  in  a  southeasterly  direction 
towards  Varmilion  lake,  terminating  about 
a  quarter  of  a  mile  from  its  shores.  Lake  55 
is  in  possession  of  two  families  of  beaver, 
the  house  of  the  larger  family  being  20  feet 
in  diameter.  This  lake  discharges  to  the 
south,  but  not  into  lake  53,  which  also  has  an 
outlet  in  the  same  direction,  while  half  a  mile 
to  the  south  of  it  a  creek  of  considerable  size 
flows  southeast.  Lakes  54,  56  and  57  were 
found  useful  as  a  canoe  route  in  transporting 
our  supplies,  the  portages  between  them 
being  merely  "lift  outs." 

Some  high  hills  intervene  between  lakes] 
57  and  58,  with  still  higher  ones  west  of  the 
latter   lake  rising  to  elevations  of  probably 
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150  feet  above  it.  At  the  point  crossed  by 
tlie  line  and  to  the  nortli  the  banks  on  botli 
sides,  particularly  the  west,  are  precipitous, 
making  a  most  pictures(iue  view,  shown  in 
one  of  the  acconii)anying  photogravures. 
This  creek  was  followed  down  stream 
north  and  east,  and  it  shows  numerous  rapids 
for  the  first  mile  of  its  course,  after  which  it 
widens  in  the  hollow  and  api>ears  to  again 
expand  into  a  lake  at  some  disUmce  to  the 
nortiieast.  One  mile  soutli  of  lake  ot)  are 
some  high  hills  with  a  valley  beyond;  four  to 
six  miles  away  appears  a  chain  of  hills  tend- 
ing in  a  southeast  direction. 

The  whole  region  around  lakes  59,  GO,  01 
and  02  is  rough,  but  fairly  well  wooded  in  a 
Sivnd}'  soil,  with  deep  moss  and  numerous 
evidences  of  the  i)resence  of  moose  and 
CJtribou.  Parks'  lake  is  a  pretty  sheet  of 
water  stretching  N.  e.  and  s.  w.,  ccmstricted 
at  two  ])oint3  and  expanding  into  a  bulb  of 
half  a  mile  in  diameter  at  the  southern  end, 
whence  it  enters  by  a  stream  of  a  few  chains 
into  74-Chain  lake,  so  named  from  the  cir- 
cumstance that  the  larger  western  arm  is 
exactly  that  width  where  crossed  by  the 
line.  This  lake  is  an  extremely  crooked 
body  of  water,  consisting  of  five  arms  radiat- 
ing from  a  common  centre  e.,  s.  e.,  s.,  s.  w. 
and  N.  w.,  the  last  being  the  largest  and  the 
southern  arm  next  in  size.  Its  shores  are 
green  all  around,  with  principally  a  sandy  soil 
broken  by  numerous  exposures  of  rock.  To 
the  west  of  the  lake  the  soil  is  clay,  and  this 
extends  for  a  mile  or  more  north  of  the  line 
and  also  to  the  westward  but  passes  into  a 
ferruginous  sand  before  reaching  lake  02, 
which  has  low  swampy  shores.  A  large 
swamp  seems  to  sweep  to  the  s.  w.  a  mile 
south  of  this  lake  and  to  empty  into  74-Chain 
lake  a  short  distance  south  of  the  line.  An 
old  Huilson's  Bay  Co.  road  crosses  the  line  a 
short  distance  past  the  78th  mde  post  and 
eontinues  north  through  a  similar  country' 
]»ast  lakes  04  and  05. 

In  the  vicinity  of  lakes  07  and  68  the  soil 
IS  sand  on  the  ridges  but  clay  in  the  flats. 
The  stream  represented  as  entering  this  lake 
from  lake  09  is  incorrectly  laid  down,  as  that 
river,  which  is  of  some  size,  bends  oti*  to  the 
southwest  after  crossing  the  line.  Lake  69  has 
low  marshy  shores,  except  at  two  points  on  the 


east  side.  From  this  lake  westward  to  the 
84th  mile  post  the  soil  is  all  sand  spread  over 
tlats  with  small  timber,  and  sinking  in  places 
into  stretchea  of  swamp.  On  lakeB  70,  71 
and  72  a  scanty  layer  of  sand  «*ccur8  <»ver  an 
exceedingly  rough  country,  rising  into  high 
bare  hills  near  the  intersection  of  the  sixth 
meridian. 

Fifth  and  Sixth  Meridian  Lines. 

In  the  bed  of  the  stream  llowing  into  Pel- 
ican lake  is  found  a  clay  botttmi  towards  its 

Oil  tho  Sixth  "^^^^^-  '^^^'^  river  on  entering 
M..miiaM.  Pelican  lake  has  f.)nned  a  long  neck 
of  land  on  both  sides  of  its  eourse,  thus  con- 
verting both  the  northern  corners  int<^)  large 
marshes  which  were  crowded  with  black  duck 
at  the  time  of  our  visit.  The  Pelican  river 
breaks  out  of  the  southern  end  of  Pelican 
lake  by  a  fall  of  15  feet,  which  is  followed  at 
intervals  of  100  yards  by  two  othei*H.  Below 
the  lower  fall  the  stream  is  shallow,  and  some- 
what dilticnlt  to  navigate  owing  to  the  pres- 
ence of  much  driftwood.  Foi-  two  miles  at 
least  before  entering  the  Wabigoon  river 
large  areas  of  light  clay  land  are  to  be  seen, 
all  of  which  seem  suitable  for  agriculture. 
The  same  observation  holds  good  along  the 
Wabigoon  river.  The  soil  on  this  and  the 
Pelican  river  seems  to  be  lighter  and  less 
liable  to  cake  than  that  in  the  immediate 
vicinity  of  Dryden  and  the  experimental 
farm. 

Arountl    Dinorwic,    near   the    line    of    the 

fifth    meridian,    is    a    considerable    area    of 

stratified  clay,  a  well  of  20  feet  being  sunk 

through  it  by   the  hotel  proprietor 

At  and  north 

of  Dinorwic  at  that  Village  Without  Ins  succeeding 
in  obtaining  an  adeipiate  water 
supply.  From  the  railway  northward  to 
lake  75  a  fairly  level  and  somewhat  swampy 
tract  of  country  is  found,  with  soil  of  consid- 
erable depth,  which  however  dies  out  on  the 
east  side  of  the  lake  where  some  rocky  hills 
break  through  This  broken  and  extremely 
rough  country  continues  to  the  limit  of  the 
Huronian  area.  The  gr-xnitic  rocks  beyond 
are  not  broken  into  ridges  of  so  abrupt  a 
nature  as  those  observed  in  the  Huronian 
belt,  but  form  gentle  undulations,  the  soil 
being  coarse,  sand  filling  the  valleys,  and 
intermingled  with  many  boulders  of  granite. 
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Between  the  67th  and  08th  mile  posts  it 
will  be  observed  that  a  number  of  small  lakes 
occur  ;  these  are  all  located  in 
granite  depressions  in  the  surface  deposits, 
rock  cropping  out  on  their  shores 
in  a  few  places  only.  This  region  presents 
long  ridges  of  boulders  in  coarse  sand,  the 
rocks  being  mostly  granite  and  piled  in  a 
most  tumultous  manner  to  heights  of  50  feet, 
and  as  the  sand  has  been  washed  away  they 
are  now  simply  immense  piles  of  stones.  It 
may  be  that  they  represent  deposits  pushed 
before  the  ice  sheet  in  one  of  its  later  and 
minor  advances. 

Clay  soil  is  again  met  with  to  the  west  of 
the  69th  post  and  a  deposit  of  12  feet  or  more 
at  places  occurs  on  the  shore  of  lake  87.  Sev- 
eral small  streams  flow  north,  the  eastern  of 
which  is  about  half  a  chain  in  width  and 
three  or  four  feet  deep  in  places  ;  this  stream 
turns  to  the  east  and  crosses  the  line  at  69 
miles  30  chains.  Owing  to  heavy  rain  on 
Sunday,  August  8,  the  stream  rose  so  rap- 
idly as  to  flood  the  tents  at  four  or  five  feet 
above  the  normal  level.  Between  Big  Sandy 
lake  and  the  line  the  country  is  rough,  with 
steep  hills  rising  abruptly  out  of  swamps. 
The  same  conditions  continue  to  lake  Minnie- 
takie  and  beyond  to  the  vicinity  of  Whiting's 
lake,  north  from  which  is  an  area  of  high 
level  clay  territory  with  acres  of  huckle- 
berries. 

Lake  91  is  swampy,  with  no  exposures  and 
apparently  extending  into  a  long  marsh  to 
the  west.  To  the  east  of  Mas- 
M?nnietakie  kinonge  lake,  north  of  the  portage, 
the  rock  is  very  rough  and  covered 
with  fallen  timber  and  raspberry  bushes, 
making  it  exceedingly  difhcult  to  traverse. 
Maskinonge  river  is  swampy  and  dirty,  aver- 
aging 20  feet  in  width  by  six  feet  in  depth. 
I  believe  it  is  navigable  without  portages 
throughout. 

Between  Maskinonge  and  Vermilion  lakes 
the  soil  is  fairly  deep,  with  numerous  streams 
flowing  westward,  sand  predominating  until 
in  the  immediate  neighborhood  of  Vermilion 
lake  where  clay  appears,  as  also  on  nearly  all 
the  islands.  It  is  somewhat  remarkable  that 
even  the  smallest  islands,  mere  dots  on  the 
map,  in  some  cases  not  10  feet  in  diameter, 
should   retain   their  capping  of  clay,    which 


occasionally  is  10  or  12  feet  thick.  The 
north  shore  of  Vermilion  lake  also  shows, 
clay,  but  a  short  distance  inland  this  gives 
place  to  sand,  which  is  only  scantily  developed 
to  the  end  of  the  line. 

Economic   Geology 

Throughout  the  granitic  and  gneissoid  areas. 

south    of   the  English    river   on    the    fourth 

meridian   the   only   deposit  of  any 

Minera)  .  . 

showings      possible  value  is  the  accumulation 

along  the        ^ 

Fourth         of  fine  white  clay  lying  to  the  north 

meridian. 

of  lake  4,  but  as  this  contams  a. 
considerable  percentage  of  carbonate  of  lime 
it  would  not  prove  suitable  for  pottery,  or 
for  other  use  than  agricultural  purposes. 
The  diorite  belt  south  of  English  river,  as 
before  mentioned,  forms  a  steep  blufi"  run- 
ning north  and  south  at  a  distance  of  half  a. 
mile  from  Flying  Loon  lake.  On  the  face  of 
this  bluflf,  in  the  schistose  diorite,  are  num- 
erous small  veins  of  quartz  and  quartzite, 
some  of  six  to  eight  inches  in  width.  The 
diorite  belt  south  of  lake  14  is  well  mineral- 
ized in  places,  and  may  be  regarded  as  a 
fahlband  in  which  are  some  quartzite  bands, 
with  garnets.  One-half  mile  west  from  26 
miles  50  chains  a  six-inch  vein  of  quartz  was 
found  running  N.  and  s.  in  the  diorite  belt. 
In  the  schistose  area  lying  south  of  the  belt» 
and  presumably  of  Huronian  (Keewatin)  age, 
rocks  are  found  very  much  resemblnig  the 
sold  bearing  strata  of  Lake  of  the  Woods. 
Numerous  mineralized  belts  cross  this  area, 
and  about  30  chains  west  of  the  30th  mile 
post  a  vein  of  quartz  was  found  two  feet  in 
width  parallel  with  the  transverse  jointing 
planes  and  not  with  the  schistose  divisions  of 
the  rock  ;  this  direction  c»f  strike  is  comnKjn 
to  all  the  veinlets  of  this  district. 

The  region  in   the    vicinity  of    Hut    lake 

and   the   portage  into    Otter  lake   presents 

long  belts  of  well  mineralized  fahl- 

On  English   bands,    and    although    no     quartz 

river  ana  '  •  ^ 

Sturgeon      veins    Were    found    crossing    these 

lake.  .    1  ,  11     1 

belts  the  district  might  well  be 
worthy  of  prospecting.  On  the  shores  of 
Sturgeon  lake,  in  the  felsitic  and  dioritic 
schist,  numerous  small  seams  of  quartz  were 
observed.  On  a  conspicuous  point  in  the 
northwest  angle  of  the  lake,  about  tlireo 
miles  from  the  boundary  line,  is  an  old  Hud 
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son's  Bay  Co.  post,  used  only  ;it  the  trading 
season.  Behind  this  ])uilding,  near  the 
junction  of  an  extremely  altered  diorite  with 
the  gray  somewhat  soft  schist,  is  a  deposit  of 
(juartz  in  which  a  shot  has  been  tired.  On 
tiie  north  shore  near  tlie  old  line  a  softer  and 
more  sericitic  rock  is  found  which  is  more 
likely  to  prove  gold  bearing  than  the  harder 
represent*?  tives  of  the  series. 

On  the  Fourth  Base  Line. 

On  the  old  boundary  line  between  Rainy 
River  and  Thunder  Bay  districts   the  schists 

are  plentifullysplashed  with  quart/, 
smau"how-  t>"t  none  of  any  size  were  observed. 
mMi'erais.      Q"artz  and  (juartzite  veins,  or  more 

correctly  beds,  are  f(juntl  about  a 
mile  north  of  the  first  half-mile  mark,  asso- 
ciated with  fine  hornblende  schist.  The  belt 
crossing  at  about  Ih  miles  contains  consider- 
able pyrite  and  pyritous  altered  diabase, 
which  is  in  close  relation  to  bands  of  crushed 
gi'anite.  At  I4  miles  the  magnetic  variation 
is  only  2^  e.,  while  C  is  the  normjil  for  the 
vicinity.  Vciidets  of  quartz  are  found  strik- 
ing X.  80^  E.  and  dip])ing  10°  x.  w.  at  three 
miles  20  chains  a  little  north  of  the  line  ; 
these  occur  at  the  contact  of  diorite  belts 
with  the  country  schists.  A  small  ([uartz 
vein  occurs  at  three  miles  75  chains  ; 
this  also  is  near  dioritic  rock.  Some  <(uart- 
zite  with  pyrite  occur  near  the  erui)tion  of 
quartz  diorite  west  of  lake  28.  As  usual 
in  the  Laurentian  area,  nothing  of  any 
economic  value  was  seen,  with  the  excep- 
tion of  some  small  masses  of  magnetite  fis- 
sociated  with  (|uartz  found  near  the  11th 
mile  post. 

Near  the  contact  on  the  southwest  shore  of 
Long  lake  some  beds  of  fine  pink  and  white 

felsi'e  occur  with  a  strike  of  n.  40'  e. 

Showings  of 

gold  in  the    and  dip  of  40    N.  w.     The  rocks  in 

Long  lake         .... 

anil  Ai)nuu'8  the    vicHiity   are  very   much    con- 

lako  regions.  i  i       1 

torted,  and  the  region  may  prove 
worth  i)rospecting.  At  the  point  of  contact 
on  Thirty-Mile  lake  altered  quartz  porphyry 
►  occurs  and  masses  of  sericite  schists  with 
pyrites  ;  also  belts  of  a  hard  schistose  rock, 
almost  jmre  fine  grained  quartz  with  white 
mica,  the  whole  crushed  and  sheared,  and 
joined  with  a  large  mass  of  sericite  with 
veinlets  of  quartz  showing  a  trace  of  gold  on 


assaying,  followed  l)y  diorite  and  alternate 
bands  (»f  soft  and  compact  schist  strikiiii; 
N.  70  e.  On  the  west  shore  similar  recks 
occur,  particularly  tlie  hard,  highly  quart oze 
variety  with  light  mica,  but  less  sfricite  is 
found.  On  the  small  creek  lea<ling  westward 
fn^m  Thirty-Mile  lake  schistose  and  dioritic 
rocks  were  found,  with  many  interlaminatittns 
of  (juartz.  In  the  belt  to  the  southwtst, 
composed  of  jKjrphyrites,  diorites  and  horn- 
blende schists,  numerous  stringers  of  quartz 
were  observed,  an  aseay  (»t  which  resulted  in 
a  trace  of  gold.  No  more  <|Uartz  was  ob- 
served in  quantity  until  tlu'  shore  of  lake  43 
was  reached,  where  large  masses  of  well 
mineralized  sericite  are  seen  witli  string- 
ers of  (juartz,  showing  a  distinct  trace 
of  gfdd  'on  assaying,  as  also  on  the  wtst 
side  where  the  (quartz  occurs  in  reticulated 
veins. 

Just  north  of  the  point  where  the  line  falls 
on  A  brain's  lake,  in  the  sericitic  rocks  and 
slates,  numerous  bands  of  (piartz  are  met  with 
which  gave  on  assaying  a  trace  of  gold. 
All  around  the  shore  of  A  brain's  lake  the 
mark  of  the  prospector's  hammer  is  seen. 
At  a  point  about  a  half  mile  south  of  the 
line  a  vein  is  found  in  green  pyritous  schists 
striking  N.  05"  w.  and  dipjting  .31'  s.w.  which 
has  been  opened  by  prospectors  and  assa3^s  a 
trace  of  gold.  Passing  northeast  towards 
the  head  of  the  lake,  both  on  the  shore  and 
on  the  islands,  much  altered  diabase  is  found 
interbedded  with  highl}'  luineralizcd  schists 
and  permeated  with  small  <|uartz  veins.  It 
was  in  this  locality  that  the  celebrated  Golden 
Pocket  was  located  from  which  some  ex- 
tremely rich  samples  were  taken.  I  did  not 
hap})en  on  it  in  my  examination,  but  was 
informed  of  it  at  Dinorwic  and  .saw  an  ex- 
ceedingly  fine  sjjecimen  in  the  pos.session  of 
Messrs.  Ball  and  Doughis,  who  have  done 
considerable  exploration  on  Minniebikie 
and  Abram's  lakes.  A  vein  occurs  on  the 
eastern  side,  near  the  head  of  the  lake,  being 
a  distinct  contact  deposit  with  .sericite  to  the 
north  and  hard  pyritous  schists  to  the  south. 
This  region  and  the  territory  towards  lake  46 
should  prc^ve  as  rich  a.s  any  I  have  seen  <»n 
the  trip.  On  the  west  side  of  this  arm  a  g«)od 
show  is  seen  about  20  chains  north  of  the 
line,   while   numerous  stringers  are  seen  on 
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the  point  below.  Around  the  second  long 
point  })ast  the  line  a  prosi)ect  has  been 
opened  by  Mr.  Alex.  Livingstone  of  a 
number  of  lenticular  veins,  perhaps  10  in  all, 
the  largest  about  10  feet  wide,  strike  N.  50°  e. 
and  dip  30"  n.w.,  carrying  galena  and  pyrites 
assaying  IJ  oz.  of  silver  and  a  trace  of  gold. 
The  country  rock  is  soft  hydromica  secondary 
schists. 

Just  around  the  point  from  Pelican  lake  is 
another  prospect  in  sericitic  schists,  n.  10°  e., 
Gold  on  on  which  a  vein  of  about  a  foot  in 
Pelican  lake. ^-j^jj  has  been  stripped  for  some 
distance.  The  island  crossed  by  the  line  and 
those  south  of  it  are  of  an  agglomerate 
nature,  laminated  n.  e.  5°  w.,  with  some 
pyritous  green  schists.  Southward  along 
the  west  shore  below  the  line  is  a  prospect 
of  reddish  quartz  in  a  hard  and  almost  purely 
quartzose  rock  with  light  mica.  A  short  dis- 
tance below  is  a  bald  point  of  volcanic  look- 
ing agglomerate  or  pyro-agglomerate,  near  the 
contact  of  which  with  some  soft  schists  to  the 
north  is  a  series  of  veins  which  yielded  on 
assaying  $30  of  gold  to  the  ton.  South  of 
this  agglomerate  are  dioritic  rocks  and  slates, 
and  to  the  southward  point  of  the  lake  from 
this  place  were  noticed  numerous  small  veins 
with  an  average  strike  of  n.  65°  w.,  the 
largest  being  about  10  inches  in  width.  On 
the  east  side  of  this  arm  to  Abram's  falls 
much  less  quartz  was  observed,  but  a  claim 
has  been  staked  by  Mr.  A.  Botsford  near  the 
rapids,  a  specimen  of  ferruginous  quartz  from 
which  yielded  no  gold  ;  the  rocks  in  the 
vicinity  are  hard  felsite  schists  and  diorites. 
On  the  point  of  the  narrows  into  Pelican 
lake  the  rock  is  of  an  agglomerate  nature,  in 
which  location  RllO  is  taken  up,  containing 
a  vein  about  two  feet  wide  with  non- 
continuous  walls  and  exposed  for  about  20 
feet  ;  an  assay  yielded  me  no  gold.  Three 
chains  south  of  45  miles  65  chains  on  the 
south  shore  of  Pelican  lake  is  a  prosi)ect  in  hard 
clastic  schists,  with  the  inscription,  "Am- 
booles,  Oct.  12th,  1896,  80  acres,"  on  a  post. 
There  is  a  main  vein  14  inches  wide  striking 
E.  and  w.,  with  several  accessory  pai-allel 
veins  ;  the  country  rock  is  well  mineralized, 
but  I  observed  little  mineral  matter  in  the 
vein  stuff,  which  shows  a  trace  of  gold.  On 
the  shore  of  the  second  bay  of  Pelican  lake 


to  the  south  of  the  Sioux  Lookout,  which  is 
itself  fairly  well  mineralized  throughout,  are 
some  small  bedded  veins  of  quartz  of  ab  ut 
sight  inches  in  width,  apparently  horizontal 
in  position,  associated  with  fine  grained 
dark  green  pyritous  schists.  Some  veinlets 
also  occur  near  the  Laurentian  contact,  north 
of  which  on  the  north  shore  of  Pelican  lake 
and  on  the  shores  of  Lost  lake  nothing  of 
importance  was  found.  Directly  east  across 
the  lake  from  the  Sioux  Lookout  I  have 
since  learned  that  some  rich  claims  have 
been  staked,  but  lack  of  time  prohibited 
the  examining  of  this  stretch  of  shore 
line. 

On  the  southern  side  of  the  Vermilion 
river,  just  beyond  the  first  rapids,  is  a  loca- 
^   ,,  tion    marked  BJ18,   80  acres,  with 

On  the  / 

Vermilion    a   vein    about    four   feet    wide    of 

waters,  and 

westward  on  quartz   and   (luartzite    mineralized. 

the  Line.        s^  .  . 

The  strike  is  e.  and  w.  and  the 
dip  20°  northward.  The  country  rock  ap- 
pears to  be  partly  fine  (quartzose  schists  and 
extremely  fine  grained  schistose  diorite.  The 
mineralized  quartz  assayed  about  1^2  per  ton. 
There  is  also  a  claim  adjoining  this  one  on 
the  east.  On  the  north  side  of  the  north  bay 
of  Vermilion  lake,  within  two  miles  of  the 
falls,  two  promising  veins  were  observed 
striking  east  and  west,  the  largest  about  two 
feet  Avide  and  tapering  to  points. 

As  observed  under  the  head  of  General 
Geology,  no  specimens  of  quartz  were  obtained 
between  Pelican  lake  and  Big  Vermilion, 
but  as  the  country  rock  is  essentially  similar 
they  may  be  met  with  there  as  elsewhere  in 
the  district.  Close  to  the  belt  of  diorite 
described  as  passing  near  the  intersection 
with  the  fifth  meridian  some  strings  of 
quartz  were  found  an  assay  of  which  resulted 
in  nothing. 

A  large  number  of  diorite  exposures  were 
found  west  of  the  intersection  with  a  belt  of  10 
feet  of  sugar  quartz  yielding  nothing  on  assay- 
ing, followed  by  numerous  fahlbands  con- 
taining small  veins  of  quartz.  At  about  61^ 
miles  and  south  of  the  line  are  bands  of 
schist  with  much  magnetite  and  sugary  lean 
looking  quartz.  About  a  mile  and  a  half 
beyond  are  small  strings  of  quartz  with  a 
little  hydromica  schist.  Nothing  was  found 
in  the  Laurentian  area  west  of  lake  50. 
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Fifth  Meridian. 

A    visit    was   j)aid   to    the    Ruby   niino   on 

Wabigooii  lake,  about  three  miles  from  Diu- 

orwic.  The  country  rock  consists  of 

Kuhy  Mine    ^  i  •    ,  •.  i  i  ^      i         i 

near  Dinor-  nne  schists,  With  exami)les  of  a  hard 
compact  nature,  and  also  8<»nu;  of  a 
softer,  more  micaceous  asjject.  With  these 
is  interlaminated  in  the  form  of  lenticular 
segregations  a  large  number  of  veinlets  of 
quartz,  constituting  from  25  to  50  per  cent, 
of  the  whole  mass.  Both  ijuaitz  and  roikare 
finely  mineralized.  The  magnetic  bearings 
are  :  Strike,  N.  44^  e.,  and  di})  10'  to  15° 
N.  w.,  while  the  variation  is  7A°  e.  Two 
shafts  have  been  sunk  on  the  proi)erty,  one 
of  which  is  closed,  while  the  second,  in  which 
two  men  were  working  at  the  time  of  my 
visit,  was  down  about  15  feet,  being  six  feet 
by  eight  and  cribbed  for  about  six  feet. 
Some  claims  have  been  located  in  the  vicinity 
of  Tache,  none  of  which  were  seen. 

Near  the  mass  of  jiorphyritic  granite  west 
of  hike  75  is  a  vein  of  ijuartz  four  to  10  inches 
wide,  also  on  the  north  shore  of  lake  81,  witli 
schistose  quartzite  and  micaceous  and  horn- 
blendic  schists. 

The  succeeding  granitic  area  as  usual  is 
barren,  but  in  the  Huronian  rocks  beyond 
Indications  indications  were  found  at  the  fol- 
Hilronian  'owing  poiuts  :  On  Big  Sandy  lake, 
tract.  (|uartz    in    sericite.-      At  10  chains 

east  of  73^  miles,  altered  <|uartz  porphyry  and 
fine  grained  schi.sts,  with  (quartz  veinlets. 
South  of  lake  87,  mirieralized  hornblende 
schist  with  (juartz.  Ten  chains  west  of  74 
miles  occurs  a  hard  white  ([uartzose  Jchist 
well  mineralized,  with  bands  of  (juartz  and 
(juartzite  striking  x.  e.  and  s,  w.,  and  cross- 
ing the  line  at  ]5  chains  in  the  75th  mile. 
East  of  74|-  miles  is  some  sericite  with  quartz. 
On  lake  Minnietakie,  near  the  line,  the  rocts 
are  for  the  most  part  the  hard  schists  and 
porphyrites.  with  some  sericite,  which  is  more 
conmion  farther  to  the  east,  where  Mr.  Wil- 
liams has  located  a  claim  shov.ing  several 
veins  of  about  a  foot  in  width,  striking  s.  30' 
w.  ;  the  dip  is  difficult  to  ascertain.  This 
long  arm  of  Minniet^ikie  lake  is  said  to  yield 
gold  at  various  point=<,  as  likewise  the  larger 
bay  to  the  south.  Messi-s.  Harvey  and  Hart 
have  established  a  permanent  camp  on  the 
northern  bay  and  are  exploiting  several  claims 


at  various  points  on  the  lake.  They  have 
Some  promising  specimens  carrying  galena 
and  pyrite,  and  kindly  invited  me  to  see  the 
properties,  but  lack  of  time  prevented  my  do- 
ing so,  as  well  as  the  shores  of  Minnietakie 
in  general.  Strinyers  of  (juartz  also  occur 
north  of  the  lake  in  hard  schists  and  porphy- 
rites at  20  chains  in  the  78th  mile,  and  also 
at  14  chains  in  the  7nth,  where  they  are  one 
to  two  feet  wide,  striking  x.  k.  with  the  strata. 
At  24  chains  in  the  SOth  mile  a  hirge  mas-  of 
(juartz  crosses  tiie  line  n.  40'  w.  ;  it  is  very 
sugary  at  the  south  side,  but  is  about  50  feet 
wide  and  more  crystalline  t<»wards  the  north. 
An  assay  resulted  in  a  distinct  trace  of  gold. 

Mr  Whiting  has  established  a  mining 
camj)  near  the  outlet  of  Whiting's  lake,  from 
which  he  has  cut  several  wide  trails 
mining  HI  onler  to  systematically  prospect 
the  region  ;  also  a  clear  trail  due 
east  to  connect  the  above  lake  with  Minnie- 
takie, and  to  enable  him  to  bring  in  the 
necessary  sui)j)lies.  Five  hundred  yards  west 
of  the  camp  is  a  .schistose  gray  rock  with 
stringers  and  blotches  of  (juartz,  becoming  an 
agglomerate  towards  the  west.  The  next 
ridge  beyond  shows  also  an  agglomerate  rock 
on  its  eastern  Hank,  but  is  more  schistose 
westwardly,  with  numerous  strings  of  (juartz. 

To  the  northwest  of  the  camp  the  following 
series  is  presented  :  Hard  felsitic  schists, 
succeeded  by  <juartzose  micaceous  .schists  and 
three  feet  of  crystalline  ferruginous  quartz, 
with  trace  of  gold  ;  also  ban<l3  of  (juartzito 
with  crystals  of  magnetite  and  jiyrite.  Be- 
yond is  a  hill  of  fine  white  rock,  almost  pure 
quartz  in  extremely  fit^e  grains,  when  broken 
across  the  stratification  resembling  a  fine 
svhite  ([uartzite,  but  parallel  to  the  j>arting 
planes  showing  pearly  mica  ( )n  the  surface 
this  rock  weathers  white  owing  to  the  decom- 
position of  the  mica,  and  proving  this  mineral 
to  be  distributed  throughout  the  mass  This 
hill,  as  also  a  similar  <me  southwest  of  it,  are 
fairly  well  mineralized  :  and  have  bands  of 
quartz  running  through  them. 

On  the  small  creek  from  Whiting's  lake  ia 
a  vein  three  feet  wide  striking  s.  70'  w.,  with 
a  dip  of  40'  N.  w.,  which  has  been  traced  for 
about  30<)  yarJs.  This  also  is  mineralized,  as 
well  as  the  green  .schist  f«)rming  the  countiy 
rock.     A   little  farther  down  the   stream    a 


i8o 


Bureau  of  Mines  Report 


Vol  VII 


belt  of  schists  cross  its  course  which  are  very 
highly  mineralized,  seains  of  four  inches 
being  almost  pure  pyrites  owing  to  the  de- 
composition of  the  surrounding  matrix. 

On  the  west  shore  of  the  lake  also,  several 
approximately  parallel  veins  are  found,  strik- 
ing N.  50°  E.  and  dipping  IW  N.w.  They 
average  10  feet  in  wddtli  and  traverse  well 
mineralized  rock.  Six  assays  in  all  were 
made  from  Mr.  Whiting's  prospects,  but  only 
a  trace  of  gold  was  found  in  any  of  them  ; 
however,  the  region  being  so  well  mineralized 
it  is  certainly  worth  a  careful  exploration. 

Betw^een  Maskinonge  and  Vermilion  lakes 

some  small  stringers  were  observed  at  various 

points,    but  this  particular  region 

Maskinonge 

and  Ver-  does  not  look  as  promising  as  most 
of  the  Huronian  areas.  The  small 
island  crossed  by  the  line  in  Vermilion 
lake  shows  fine  micaceous  schists  with 
mineral  and  splashes  of  quartz  ;  the  same 
rock  occurs  on  the  mainland  west  of  the 
line  on  the  north  shore,  where  it  contains 
veins  of  quartz.  Continuing  along  this  shore 
were  found  belts  of  diorite  with  brownish 
quartz  at  the  contact  and  hard  "vvhite  and 
green  quartzose  schists,  "while  in  the  bays  at 
the  southwest  extremity  of  the  lake  verj'^ 
highly  mineralized  pyritous  shales  were  seen, 
with  an  east  and  west  strike,  dipping  50° 
north  and  yielding  a  trace  of  gold  on  assay- 
ing. 

At  the  91st  mile  post  ])yritous  schistose 
diorite  with  quartz  was  observed,  and  15 
chains  beyond  a  decomposed  hornblende  epi- 
clote  schist  with  quartz,  followed  by  bands  of 
horiiblende  schist  heralding  the  Laurentian 
contact. 

Besides  the  assays  hitherto  mentioned  the 
following  were  made  :  From  Wabigoon  lake, 
O'Brien  and  Kennedy's  property,  a  trace. 
From  near  Sioux  Lookout,  Mr.  Livingstone's 
property,  4  oz.  silver  and  $2  gold.  From 
Adams  lake.  Mr.  Livingstone's  property,  11 
■oz,   silver  and  $1  gold. 

I  had  been  informed  by  Mr.  Williams, 
the  Hudson's  Bay  factor  at  Lonely  lake,  that 
Aluminium  certain  islands  in  the  lake  contained 
sulphate.  clei)osits  of  aluminiuui  sulphate,  A 
search  was  made  for  these  deposits,  but  with 
no  result.  It  is  quite  possible  however  that 
.such  a  formation  should  exist,  and  it  could 


easily  be  accounted  for  ])y  the  decomposition 
of  the  pyrite  in  one  of  the  numerous  pyritous 
bands  to  sulphuric  acid  and  its  subsequent 
conversion  into  the  above  mentioned  sul- 
phate. 

General  Conclusions. 

SpeaVing  generally,  it  may  be  said  that  the 
w^hole  expanse  of  Huronian  rocks  in  the 
region  carry  gold  for  the  most  part  in  small 
Probabilities  quantities,  but  occasionally  becom- 
oftheRegion  jj^g  ^j^r^  valuable.  It  will  also  be 
understood  that  the  samples  assayed  were 
necessarily  small  surface  chijDS.  It  may  also 
be  concluded  that  the  agglomerates  are  the 
least  likely  rocks,  the  mineralized  green  and 
gray  schists  the  next  in  order,  while  the  soft 
sericitic  rocks  are  most  favorable  for  the 
occurrence  of  the  precious  metal.  Also  it 
may  be  noted  that  the  very  highly  mineral- 
ized bands,  those  in  which  the  pyrite  plays  a 
prominent  j)art,  are  not  necessarily  rich  in 
proportion  to  the  amount  of  pyrite,  but  rather 
the  reverse.  The  rocks  very  much  resemble 
Lawson's  Keewatin  series  to  the  south  of 
the  railway  on  Lake  of  the  Woods  ;  and 
I  am  aware  of  no  geological  reason  why  this 
district  should  not  prove  equally  rich,  al- 
though there  is  no  guarantee  to  that  effect, 
for  the  same  rock  in  different  localities  may 
be  entirely  different  in  its  mineral  contents. 

Timber  and  Agriculture 

South  of  lake  4  on  the  fourth  meridian 
the  timber  is  mostly  scrub,  with  tamarac  in 
Aion^^  the  ^^^  swamps,  but  to  the  east  and 
Meridhin  north  of  that  lake  a  spruce  belt  ex- 
^"^®-  tends  to  Victoria  lake  and  stretches 

westward  a  distance  of  two  miles  to  Indian 
lake  and  an  unknown  distance  to  the  east. 
This  belt  contains  20  or  25  square  miles  of 
red  spruce,  with  some  birch  and  an  occasional 
pine.  The  largest  trees  are  16  to  18  inches 
diameter,  but  the  average  of  all  is  not  more 
than  10.  Within  this  area  are  some  stretches 
of  clay  soil  that  may  prove  useful  for  agri- 
cultural pur])oses. 

North  of  Bear  lake  to  Thirty-Mile  lake  the 
timber  is  essentially  similar,  consisting  of 
spruce  on  the  level  fairly  dry  land,  scrub 
spruce,    tamarac    and   cedar   in   the  swamps 
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and  [titcli  pine  on  the  highlands,  with  white 
birch  and  poplar  on  the  sandy  areas  near 
lakes. 

The  best  spruce  on  this  meridian  is  found 
in  the  vicinity  of  the  rai)ids  out  of  Elephant 
lake,  some  trees  reachin^Lj  a  diameter  of  20 
inches.  No  recently  burnt  land  was  seen, 
but  evidences  of  a  pine  forest  of  50  or  00 
years  ago  were  numerous. 

Fourth  Base  Line. 

In  the  region  surrounding  lake  20  and  for 
a  short  distance  west  both  the  boundary  and 
Areas  of  ^he  base  lines  traverse  a  recently 
JKreir^  burnt  tract.  The  point  of  intersec- 
iiinds.  |.JQj^  jjgg  within  a   large  burnt  area 

stretching  to  the  northeast.  Scrub  spruce 
with  some  cedar  in  the  swamps  extends  to 
the  fourth  mile  post,  and  north  of  here  is 
another  burnt  area.  From  this  point  to 
Lake  of  Bays  pitch  pine  is  common  on  the 
high  lands,  while  somewhat  larger  sj)ruco  and 
poplar  occupy  the  depressions.  West  of  this 
lake  for  about  a  mile  are  spruce,  poplar,  birch 
and  biilsam,  and  near  the  first  crossing  of  the 
river  is  a  considerable  stretch  of  tamarac 
swamp.  Around  Dominion  lake  occur  belts 
of  open  forest  with  ])itch  pine  and  spruce, 
while  a  prominent  sand  ridge  crosses  at  the 
20th  mile  with  fair  sized  pitch  ])ine,  followed 
by  a  spruce  area  a  mile  to  the  south.  This 
sweeps  to  the  southwest  with  a  large  scrub 
spruce  swamp  on  its  northern  flank  reaching 
across  the  line. 

In  the  vicinity  of  lakes  35.  3f>,  37  a  id  38  fair 
sized  spruce  occurs,  passing  into  pitch  pine 
on  the  higher  land  to  the  east  of  Long  lake, 
on  the  opposite  side  of  which  heavy  spruce 
(14  to  1()  in.)  extends  to  lake  38  and  on  the 
line  to  Thirty-Mile  lake.  South  of  the  line 
however  on  the  shore  of  this  lake  a  burnt 
Around  area  occurs,  the  eastern  limit  of 
iakeXnfi''^  which  sweeps  in  a  curve  to  the  s.e., 
west  of  It.  bending  southwest  north  of  the  bay 
'f  Long  lake  crossed  by  the  meridian.  This 
tract  appears  to  be  recently  burnt,  as  many 
trees  are  still  standing,  notably  east  of  the 
lake,  while  on  the  west  side  the  line  continues 
in  the  brule  which  passes  into  green  bush 
Ab(»ut  a  mile  to  the  south.  The  line  again 
cnte's  the  spruce  timber  near  the  33rd  mile 
post,  north  of  which  for  a  mile   it  continues. 


Forest  tires. 


but  beyond  is  anotlK-r  Ijurnt  tract  of  earlier 
date.  The  southern  part  of  lake  39  is  burnt, 
but  green  timber  follows  the  shore  to  the 
north.  The  burnt  land  c<»ntinue.s  around 
lakes  41,  42,  43  and  44,  making  the  walking 
extremely  arduous. 

From  the  high  hill  \\l'>i  oi  lake  44  tiie 
country  is  seen  to  be  burnt  far  to  the  n.  n.  e. 
and  s.  E.,  while  it  is  green  a  few 
miles  oft'  to  the  west  and  southwest. 
From  this  point  of  view  it  appears  that  the 
tire  has  followed  a  direction  of  n.  10  w.  in  a 
belt  about  15  miles  in  width.  Forest  fires 
were  seen  to  be  burning  at  the  time  of  obser- 
vation (July  15)  at  the  following  points  : 

N.  85"  w  .  6  miles  s.  80''  e.  .  15  n.iles 
N.  5^  w . .  5  miles  s.  3b°  k.  .  10  miles 
N.  25''  w .  .  10  miles        s.  50"  w  .     8  miles 

The  western  limit  of  this  area  comes  out  on 
Abram's  lake  aVout  a  mile  north  of  the  line, 
Timber  of  while  poplar  and  birch  follow  the 
Mimdetakio.  s'l"!**-"  to  Abraui's  falls  and  for  some 
•Vennnion*'  distance  east  on  INIini  ietakie,  pass- 
lakes,  jpg   |,j|.(^  £^ij.  gi^gj  spruce  timber 

an  )und  lake  45 .  A  well  wooded  area  stretches 
from  Pelican  lake  westward  to  Vtrmilion 
lake  and  on  the  shores  of  Pelicnn  lake  for  the 
most  part.  .\  few  isolated  whito  pines  stand 
sentry  over  the  passage  into  Lost  lake,  where 
a  small  grove  has  withstood  the  great  enemy 
to  the  forests  of  our  country. 

All  is  burnt  around  lakes  48  and  49,  con- 
tinuing to  lake  51,  where  the  line  again  enters 
a  green  forest  of  pitch  pine  and  si)ruce  of  10 
to  12  inches  diameter.  After  having  spent 
about  two  weeks  continu(tusly  in  the  brule, 
it  was  a  great  relief  to  foot  and  eye  to  again 
feel  the  thick,  soft  moss  and  to  .see  the  shade 
of  the  dark  green  spruce  forest.  On  an  up- 
land of  coarse  sand  before  entering  the 
timber,  nature  is  seen  at  work  recovering 
the  desolate  area  with  green,  for  thousands 
of  small  i»itch  pines  of  three  and  four  inches 
in  height  are  appearing  among  the  charred 

logs. 

Fifth  and  Sixth   Meridians. 

Very  little  can  be  said  of  the  timber  west 
of  the  fifth  meridian  ;   it  is  the  usual  succes- 
sion of  spruce,  pitch  pine,  tamarac. 

On  the  Sixth    .  ^  '  *  *         '  .     * 

Meridian       birch,    noplar  and    balsam,    which 

Line.  ,       .  ,  . 

obtanis    to    near    the    nitersection 
of   the   sixth  meridian,  near   which  another 
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brule  occurs  sweeping  down  the  line  and 
around  the  western  shore  of  Pelican  lake, 
following  the  Pelican  and  Wabigoon  rivers 
and  reaching  to  the  railway.  Throughout 
the  whole  00  miles  of  the  base  line  no  con- 
siderable area  of  land  suitable  for  agriculture 
was  met  with.  But,  as  is  well  known,  in  the 
area  around  Dryden  and  north  and  west 
down  the  Wabigoon  and  up  the  Pelican  river 
a  good  mantle  of  clay  offers  excellent  induce- 
ments to  agricultural  settlers,  many  of  whom 
are  now  located  at  various  points  along  the 
rivers  and  on  the  roads  being  built  through 
the  townships  of  Eton  and  Wainwright.  It 
may  be  observed  in  this  connection  that  the 
Indians  at  Frenchman's  Head  on  Lost  lake 
have  small  gardens  neatly  fenced  and  culti- 
vated, in  which  are  growing  potatoes,  cab- 
bages and  onions. 

As  observed  in  the  Surface  Geology,  the 
little  village  of  Dinorwic  is  situated  in  a  clay 
Farm  lands  ^^®^  extending  for  about  live  miles 
at  Dmorwic.  abound  it,  which  appears  as  well 
suited  for  agriculture  as  the  Dryden  district. 
A  pioneer  garden  has  been  cultivated  by  Mr. 
Prewer,  the  Episcopal  missionary,  in  which 
corn,  potatoes  and  cabbage  were  doing  well 
at  the  time  of  my  visit  in  August.  This 
little  village  promises  well  ;  two  years  ago 
only  two  white  men  inhabited  it,  but  now  20 
or  30  buildings  with  a  commodious  hotel 
form  the  nucleus  of  what  must  become  a 
thriving  town  if  the  mining  development 
continues  in  the  Minnitakie  region,  as  it 
forms  the  natural  base  of  supplies,  being  situ- 
ate on  the  long  portage  from  the  Mackenzie 
river  to  Big  Sandy  lake,  over  which  go  all 
the  Hudson's  Bay  supplies  to  the  far  north, 
and  which  will  also  form  the  means  of  access 
for  mining  machinery  and  provisions  to  the 
auriferous  districts. 

A  burnt  belt  extends  along  the  wagon  road 

and  around  the  south  and  west  sides  of  Big 

Sandy  lake,  but  green  timber  of  a 

Wagon  road  "^  ^     ° 

to  Sandy  rather  stunted  nature  covers  the 
lal<e.  IT/. 

country  on  the  line  for  about  four 

miles,   followed  by  a  district  through  which 

violent  storms  from  the  west  have  levelled 

the  timber  over  many  s({uare  miles,  making 

travel  even  worse  than  in  the  burnt  districts. 

This  condition  does  not  prevail  however   far 

to  the  west,  as  spruce  and  pitch  pine  forest 


of  16  to  18-inch  trees  is  found  about  a  mile 
west  of  the  line  at  66^  miles. 

On  the  line  at  67  miles  greeil  bush  again 

appears,  passing  into  an  old  brule  with  small 

spruce,  tamarac  and   pitch    pine  at 

Along  the         '■  x  r- 

Fifth  67   miles   28    chains,     which    con- 

Meridian 
Line.  tiiiues  around  lake  87  and  as  far  on 

the  line  as  the  69^  mile  post.  The  timber  here 
is  spruce  of  fair  size,  continuing  to  Sandy 
lake,  and  with  some  interruptions  to  Minnie- 
takie,  north  of  which  lake  however  the 
country  is  burnt,  with  an  occasional  oasis 
of  green  timber,  as  on  the  south  side  of 
Maskinonge  lake,  clear  through  to  the  end 
of  the  line  at^the  Indian  reserve.  A  clay 
area  just  north  of  Whiting's  lake  and  another 
between  Maskinonge  and  Big  Vermilion 
might  prove  useful  for  farming  purposes,  but 
their  extent  is  limited,  being  in  no  sense 
large  enough  to  warrant  the  laying  out  of  a 
township. 

To  sum  up  this  part  of  the  work,  it  may  be 
said  that  with  the  exception  of  the  areas 
General  dis-  indicated  at  Dryden,  Dinorwic  and 
spr^uce°t?m-*  Indian  lake,  and  the  patches  ab(jve 
^^^-  referred  to,  the  country  can  never 

prove  an  agricultural  region.  No  pine  occurs 
except  a  few  isolated  trees,  but  plenty  of 
spruce  of  fair  size  is  universally  distributed 
over  the  unburnt  districts.  Tliis  would 
prove  excellent  pulp-wood,  or  would  serve  for 
other  purposes  to  which  the  timber  is  adapt- 
ed ;  the  great  difficulty  would  be  in  driving 
the  logs  to  the  front,  as  all  the  waters  of  the 
region  belong  to  the  Hudson  Bay  slcpe. 

Petrology  of  the  Country 

The  rocks  of  the  Huronian  areas  j)resent 
throughout  evidences  of  intense  metamorph- 
^i^pj.j^i  ism,  including  crushing,  shearing 
Hurcmian^^^  and  chemical  and  mineralogical 
areas.  alteration.       In   some    places    the 

weathering  has  proceeded  to  such  a  depth 
that  it  is  impossible  to  determine  the  original 
nature  of  the  rock.  In  the  following  list 
will  be  found  a  short  description  of  a  number 
of  rocks  which,  with  minor  variations,  will 
embrace  all  the  sj)ecies  met  with. 

Hornblende  schist.  Dark  gray  t)r  green 
rock,  light  green  when  much  altered,  more  or 
less  schistose  in  structure  ;  to  the  naked  eye 
in  many  cases  homogeneous,  in  others  slightly 
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speckled  with  white.  Some  varieties  show 
light  patches  of  fine  granular  quartz.  Com- 
[tosed  of  hornblende  and  (luartz. 

Felsite  schist.  Hard  light  or  pinkish 
schistose  rock,  very  fine  grained  with  occa- 
sional dark  spots.  Felspar,  quartz  and  a 
little  biotite  or  hornl)lende. 

Diorite  schist.  Dark  green  schistose  rock, 
in  some  cases  homogeneous,  in  others 
speckled  ;  resembles  the  hornblende  schist 
but  weathers  lighter  and  more  easily.  Horn- 
blende and  plagioclase. 

Chlorite  schist.  Light  green  schistose 
rock,  resembling  hornblende  schist,  but 
softer  and  more  earthy-looking  on  fresh 
breaking.  An  altered  hornblende  schist  or 
diabase.     Chlorite  and  quartz. 

Sericite  schist.  Soft,  light- colored  and 
extremely  schistose,  cleaving  easily.  Shows 
in  many  places  white  blebs,  frequently  with 
stringers  of  (juartz  ;  on  hillsides  presents 
more  or  less  vertical  faces.  Sericite  (hydro- 
mica)  and  ([uartz. 

(^)uartzite.  Hard  fine-grained  compact  rock, 
light  or  dark  in  color,  composed  essen- 
tially of  (juartz.  In  one  case  it  contained 
melinite. 

Mica  schist.  Dark  gray  rock,  generally 
fine-grained  ;  occurs  with  Laurentian  gneiss 
and  near  contacts.     Quartz  and  mica. 

Diorite.  Generally  dark  green  and  com- 
pact ;  where  coarse,  the  white  part  weathers 
out  first,  turning  to  soft  white  powder,  which 
will  serve  to  distinguish  it  from  hornblende 
schist.     Hornblende  and  plagioclase. 

Quartz  diorite.  Like  above,  but  contains 
(piartz.  In  the  field  somewhat  resembles 
hornblende  granite. 

Diabase.  Resembles  diorite,  but  the  fel- 
spar is  in  the  form  of  needles  ;  originally 
composed  of  augite  and  plagioclase.     In  all 


the  examples  but  one  the  augite  was  entirely 
altered  to  hornblende. 

Quartz  porphyry.  White  angular  patches 
in  a  darker  gnunid-mass.  Consists  of  crys- 
tals of  quartz  ami  felspar  imbedded  in  a 
ground-mass  of  the  same  minerals  ;  generally 
nuich  altered,  passing  int(j  schists. 

Porphyrite.  Dull  stony  rock,  with  decom- 
posed felspar  and  hornblende,  the  former 
fre(iuently  por[)hyritic. 

Altered  dial)ase.  A  rock  of  hard,  fine, 
gra}',  compact  nature  ;  was  found  on  micro- 
scopic examination  to  show  the  lath-like 
structure  of  diabase,  iu  which  the  felspar 
and  augite  are  completely  disintegrated. 

Phyllites  and  clay  slates.  Dark  gray  slate- 
like rocks  with  pronounced  cleavage.  Argil- 
laceous matter  with  quartz  and  other  impuri- 
ties. 

Agglomerate.  Rock  containing  rounded 
fragments  of  pre-formed  material  cemented 
by  a  finegrained  matrix.  Inclusions  some- 
times a  foot  in  diameter.  The  rocks  are  in 
this  region  probably  of  volcanic  origin. 

Granite.  Pink  and  gray  varieties  were 
met  with,  depending  on  tlie  color  of  the  fel- 
spar.    Orthoclase,  (|  uartz  and  mica. 

Hornblende  granite.  Same  as  nbove,  but 
with  the  mica  replaced  by  hornblende. 

Crushed  granite.  Through  intense  pressure 
the  granite  has  lost  its  granular  ai)pearance  ; 
the  felspar  is  much  altered  and  the  (juartz 
broken,  while  the  mica  generally  appears  as 
undecided  dark  spots  or  streaks. 

Gneiss.  Same  composition  as  granite,  but 
showing  more  or  less  schistosity,  varying 
from  distinct  bands  to  mere  rough  parallelism 
of  the  mica  fiakes.  Gray,  i>ink,  red  and 
other  varieties  occur  of  difierent  degree  of 
fineness.  In  many  places  it  is  impossible  to 
distinguish  bet\yeen  this  rock  and  granite. 
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InlrodiKtion 

IN  J'UKSl'ANCKof  iijHtnutionH  from  the 
I  >in'ct<>r  of  the  Bureau  of  MiiieH  I  left 
TMionto  on  Septeiulier  10,  181»7,  to  ninkc 

a  ;;«'i.l<);^'ioal  i'XAinillHtiul)  i  .f  tlU'    Mic!li]MC< 'toll 

Miiiin<4  l>ivision. 

The    (livtrict    may    l»r    reached    either    by 
Bteanier  fr<»in  ^i\\\\t   Ste.  Marie  or 

Toronto  to  .       »»    -i 

Miswanaiiie   by   file   Canadian    lae  he    Kailway. 

Htjiiion.  _     ,  1     r        '  1 

I  chuHe  the  latter  route,  and    found 

myself  in  Missiinabie  21  houi*s  after  leaving 
Tor<»nt<>.  The  villagers  I  found  were  con- 
sideraldy  excited  over  the  recent  gold  discov- 
eries. A  number  of  exploring  jMirties  had 
already  started  from  there,  and  others  were 
arriviiiij  daily.  Canoes  and  Indians  were  at 
a  hii^h  premium,  and  for  a  time  none  could 
be  got. 

For  some  time  a  little  pr<»specting  had 
been  going  on  in  the  Michipicoton  district, 
but  no  valuable  discoveries  had 
the  excite-  been  made.  During  the  early  sum- 
mer  an  Indian  known  as  Teddy  or 
Thaddy  showed  specimens  of  (piartz  cariying 
free  gold  at  Missjinabie.  For  a  consideration 
he  pointed  out  to  James  Dickinson  of  North 
Bay  the  situation  of  the  vein  on  Wawa  lake. 
Samples  were  obtained  and  rich  assays  were 
the  result.  On  the  tirst  rejiort  parties  hurried 
into  the  district  from  Sault  Ste  INIarie  and 
were  successful  in  locating  «»ther  veins  carry- 
ing free  gold.  Their  glowing  rep»;>rts  were 
the  foundation  for  most  sensational  articles 
in  Canadian  and  American  journals,  many 
referring  to  the  district  as  another  Klondike. 
Men  began  to  annve  from  all  quarters  of  the 
continent,  and  even  women  came  into  the 
district  as  prospectors. 

A  second  report  that  placer  gold  had  been 
found  caused  still  more  excitement.  Several 
Reports  of  parties  claimed  that  they  bad  found 
placer  gold,  traces  of  alluvial  gold,  but  Mr.  C. 
I.  Amev  of  Ottawa  was  the  tirst  t«»  show 
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Hpociiiieiin.  On  my  reachint:  Mi>»K;ihal»ie  Mr. 
Amey  Hhowetl  me  (i|K'ciiiienH  of  g<»ld  which  he 
clniined  to  have  paiine<l  from  the  bed  of  a 
creek  iiouth  of  Manitowick  lake.  The  nug- 
getH  varied  in  nize  from  a  j^niin  of  whei' 
downwards,  were  waterworn  and  were  ex- 
hibited in  a  small  vial  filled  with  mfu^netic 
iron  Rand.  It  waw  chiefly  on  Mr.  Amey  -. 
statement,  backed  up  by  theHe  KpecimeiiH, 
that  the  reiKjrts  *»f  placer  gold  had  already 
been  so  widely  circulated  not  only  in  Cana- 
dian newsiiJii)er8  but  throughout  the  United 
iStates.  It  is  fair  to  Mr.  Amey  to  stite  that 
he  had  not  intended  to  give  publicity  to  these 
reputed  placer  finds,  and  he  seemed  surprised 
when  I  told  him  that  what  he  w.-is  telling  me 
in  confidence  had  already  lK*en  published  in 
the  Toronto  jiapers.  I  examine<l  the  speci- 
mens closely,  Mr.  Amey  remarking  that  I 
need  not  be  suspicious,  for  they  were  genuin«  . 
and  srt  far  as  I  could  tell  they  were.  Two 
weeks  later  1  visited  the  locality.  On  ni}' 
return  to  Missanabie,  in  the  absence  of  Mr. 
Amey,  I  told  his  man  that  I  believed  the 
gold  had  been  planted.  He  c<»nfessed  at 
once,  telling  me  the  nuggets  had  been  taken 
from  jjuartz  which  probably  came  from  the 
Dickinson  claim  on  Wawa  lake.  The  sensa- 
tional accounts  are  thus  all  founded  on  the 
surface  a])pearance  r»f  the  Dickinsr»n  cLaim 
and  a  few  others  near  by. 

Many  prospectors,  utterly  unfitted  for  their 
duties,  were  induced  to  go  into  the  district 
A  rush  of  by  these  glowing  accounts.  Unused 
foThT'^'^  to  bush  life,  unable  to  caaoe,  often 
region.  j^^^  knowing  quartz  when  they 
found  it.  it  is  not  surprising  that  man}-  quickly 
left.  Uofortunateh-  they  told  their  friends 
that  there  was  no  gold  in  the  country,  when 
they  should  say  that  they  failed  to  find  nug- 
gets on  the  shores  of  the  lakes  which  could 
be  shovelled  into  bags  without  getting  out  of 
their  canoes. 

The    excitement    however    brought    other 
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classes  of  men  ;  sDnie  of  them  old  prosjjectors, 
others  with  experience  of  bush  life  or  with 
jjlenty  of  grit.  Many  of  these  made  'finds' 
and  still  more  of  them  were  convinced  that 
the  district  was  well  worth  i)rospecting. 

The  Mining  Division 

The  Mining  Division  as  declared  by  an  Order 
in  Council  of  September  9,  1897,  embraces  a 
Extent  and  tract  of  about  5,000  square  miles, 
bmindaries  ^^Hn^itgd  upon  its  east  side  by  the 
Division.  )iieridian  of  the  east  end  of  Dog 
lake,  or  say  84  degrees  west  from  Greenwich, 
on  the  south  side  by  the  latitude  of  Cape 
Gargantua,  say  47  degrees  36  minutes,  on 
the  north  side  by  the  latitude  of  48  degrees 
30  minutes,  and  between  the  westerly  ends 
of  these  lines  of  latitude,  where  tliey 
touch  lake  Superior,  by  the  shore  of  said 
lake." 

As  shown  on  the  map,  the  greatest  length 
of  the  Division,  that  of  the  northern  boun- 
dary, is  103  miles  ;  the  greatest  width  is  64 
miles.  The  northeastern  corner  is  traversed 
by  the  Canadian  Pacific  Railway  from  near 
Carry  siding  to  near  Amyot  station,  a  dis- 
tance of  about  60  miles. 

Missanabie,  a  railway  station  232  miles 
west  of  Sudbury,  is  the  seat  of  a  Hudson's 
Bay  Post.  Situated  on  Dog  lake,  with  canoe 
routes  leading  southwest,  northwest  and 
northeast,  it  is  a  convenient  point  for  a  pros- 
pector to  outfit. 

Grasett,  36  miles  west  of  Missanabie,  is  a 

telegraph   station,    and   supplies  can   be  for- 

•u-,-    warded   there   by   those   intending 

Accessibility  ''  ° 

of  the  to  reach  the   heart  of  the    country 

country.  -^ 

by  way  of  the  Magpie  river. 
A  third  means  of  ingress,  and  so  far  the 
one  generally  adopted,  is  by  steamer  from 
Sault  Ste.  Marie  to  Little  Gros  Cap  harbor 
on  lake  Superior,  a  distance  of  125  miles. 
In  this  case  supplies  must  be  brought  with 
one,  as  the  old  post  of  the  Hudson's  Bay 
Company  at  Michipicoton  is  now  clostJd.  The 
steamer  which  runs  in  connection  with  the 
fishing  stations  along  the  sliore  of  lake 
Superior  makes  two  or  three  tri])s  weekly. 
These  fishing  stations  to  the  west  of 
Michipicoton  are  also  convenient  starting 
points. 


Ways  of  Entrance 

Canoe  loutes,  the  railway  and  the  coast 
line  of  lake  Superior  make  the  country  fairly 
„  accessible.      The  last   extends    for 

Canoe 

routes  to  the  about  140  miles  in  a  northwestern 

interior. 

direction,  and  the  smaller  sinuosities 
probably  double  the  number  of  miles  of 
exposed  rock.  The  railway  is  here  fairly 
parallel  with  the  coast  at  a  distance  of  45 
to  70  miles.  From  both  the  coast  and  the 
railway  streams  and  lakes  afford  fcanoe 
routes  to  the  interior.  Most  of  these  are 
comparatively  short.  Three  routes  are  how- 
ever possible  from  the  railway  to  the  coast, 
all  of  which  ^nd  at  Michipicoton.  Two  of 
these  routes  start  at  Missanabie,  46  miles  in 
a  direct  line  from  lake  Sujterior.  They  pro- 
ceed in  common  in  a  southwestward  direction 
through  Dog  and  Manitowick  lakes.  Thence 
one  follows  the  Michipicoton  river  around 
one-third  of  a  circle  to  its  outlet,  a  probable 
distance  of  60  miles.  There  are  on  this 
route  six  portages,  all  well  travelled,  but 
some  of  them  very  rough.  The  Big  Stony 
portage  is  five-sixths  of  a  mile  long,  and  the 
Long  portage  one  mile  and  three-quarters. 
The  others  are  short.  Below  the  Long  port- 
age the  river  winds  about  in  a  gravel  plain 
for  nearly  10  miles,  with  considerable 
current,  making  it  necessary  to  '  pole '  in 
many  places  when  ascending.  For  this 
reason,  and  because  of  its  shortness,  the  route 
which  diverges  from  the  lower  end  of 
Manitowick  is  usually  taken.  This  ascends 
a  small  stream  in  a  southwestern  direction, 
passes  through  a  number  of  small  lakes,  over 
the  height  of  land  and  down  Wawa  lake  to 
its  southwest  end.  Thence  an  old  Canadian 
Pacific  construction  road  may  be  taken  to 
Michipicoton,  a  distance  of  five  miles.  At 
the  time  of  my  visit  two  teams  y/ere  trans- 
porting goods  across  the  '  tote-road '  to 
Wawa  at  exorbitant  rates.  This  route  from 
Missanabie  is  very  direct— little  over  50 
miles — and  can  be  made  in  two  days  by  two 
men  travelling  in  a  light  canoe.  The  port- 
ages are  numerous  but  good,  except  the  Big 
^tony  one. 

The  third  canoe  route  is  down  the  Magpie 
river  from  a  point  five  miles  east  of  Grasett, 
on   the   line   of    the  railway  ;    or   a   slightly 
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roundabout  route  may  be  taken  from  a  point 
one  mile  east  of  the  station.  A  strai.^ht  line 
to  Micliipicoton  measures  about  44  miles, 
but  the  windings  of  the  stream  increase  this 
to  about  GO  miles.  Except  at  the  upper  end, 
the  river  flows  through  gravel  plains,  and  at 
scores  of  places  will  barely  float  a  canoe  in 
September.  The  descent  is  534  feet,  and 
as  there  are  only  six  important  falls  the 
river  is  a  constant  succession  of  currents 
which  cannot  be  paddled  up.  Thirteen  port- 
ages were  made  descending  the  stream,*  but 
the  number  would  be  much  greater  in  ascend- 
ing it.  Two  days'  good  paddling  with  a 
lioht  load  will  bring  one  down,  but  four  are 
required  to  return. 

At  the  time  of  the  construction  of  the 
Canadian  Pacific  Railway  roads  were  built 
by  the  contractors  for  the  purpose  of  getting 
in  supplies.  Though  these  roads  are  now 
overgrown  with  small  brush,  and  the  bridges 
across  the  creeks  have  decayed,  they  afford 
to  the  prospector  a  comparatively  easy 
entrance  to  the  interior. 

Starting  at  Michipicoton,  the  main  road 
ran  five  miles  norths  as  c  to  Wawa  lake, 
where  a  steamer  was  used  for  six  miles  more. 
From  the  east  end  of  this  lake  one  road  ran 
north  to  near  Grasett  station,  a  distance  of 
38  miles  in  a  straight  line.  The  main  road 
continued  northeast  for  14  miles  to  Mani- 
towick  lake,  where  another  steamer  was  in 
service.  This  vessel  plied  to  the  northeast 
end  of  the  lake,  where  a  tote-road  two 
miles  in  length  was  built  to  Dog  lake.  A 
third  steamer  was  in  service  here.  From 
the  northeast  of  Manitowick  another  'tote- 
road  '  extends  east  to  Dalton  station,  about 
20  miles.  While  these  roads  are  at  present 
only  of  value  to  the  prospector,  in  the  event 
of  active  mining  operations  they  may  be  of 
great  service  in  getting  in  machinery,  as  at  a 
comparatively  small  cost  good  winter  roads 
can  be  made  of  them. 

In  travelling  through  the  country  I  found 
Dr.  Bell's  map  of  the  Basin  of  Moose  River 
Ma  of  the  and  adjacent  Country  (published  by 
Division.  tj^e  Geological  Survey  in  1883)  to 
be  of  great  value.  The  accompanying  map 
is  founded  on  this  one,  with  such  additions 
and  corrections  as  I  have  ])een  able  to  make. 
There  are  some  changes  in  geological  color- 


ing, for  I  have  classed  all  large  bodies  of 
gneiss  and  granitoid  gneiss  as  Laurentian, 
even  where  they  appear  to  be  later  than  the 
green  schists  they  accompany. 

The  map  was  drawn  for  photo-lithography 
by  Mr.  D.  G.  Boyd,  Inspector  of  the  Divi- 
sion. Dr.  Bell's  map  enlarged  16-fold  forms 
the  basis.  To  this  has  been  added  the  sur- 
veys along  the  line  of  the  Canadian  Pacific 
Railway,  Salter's  base  line  run  east  from 
Michipicoton,  Herrick's  line,  and  surveys  of 
mining  claims,  the  originals  of  all  of  which 
are  in  the  Crown  Lands  DejDartment.  The 
coast  of  lake  Superior  is  enlarged  from  Bay- 
field's chart. 

The  present  variation  of  the  compass  at 
Michipicoton  is  2°  16'  west,  and  this  correc- 
tion has  usually  been  made  in  giving  strikes. 

Literature. 

The  following   list  of  papers  and   rej^orts 
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sion.  c       c       ^ 
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Traversing  the  Region 

Missanabie  is  situated  on  the  north  shore 
of  Dog  lake,  675  miles  west  of  Montreal. 
Mi8«anahie  The  village  consists  of  a  dozen 
Station.  buildings  situated  on  both  sides  of 
the  railway  track,  which  forms  the  only 
street.  The  name,  which  has  been  variously 
spelled  })y  different  explorers,  is  now  written 
as  ab(.)V0  on  the  authority  of  the  railway 
company.  Mr.  Ross  of  the  Hud8t)n's  Bay 
Company  informed  me  that  the  name  meant 
Pictures  in  the  Water,  the  reference  being 
to  some  old  Indian  j>ictures  on  a  cliff  which 
are  reflected  from  the  water.  ^ 

Missanabie  is  the  starting  ])oint  for  Bruns- 
wick House  and  Moose  Factory.  The  canoe 
route  is  over  the  height  of  land  into  Crooked 
lake,  the  headwaters  of  the  Missanabie 
branch  of  the  Moose  river.  The  distance  in 
I  straight  line  is  235  miles,  but  the  sinuosities 
of  the  route  increase  this  to  about  275. 
Fifteen  t(j  20  days  are  taken  for  the  trip 
up  from  the  Factory.  Supplies  for  Bruns- 
wick House  are  now  sent  in  this  way  instead 
af  by  Moose. 

Missanabie  to  Michipicoton. 

The  morning  of  September   11   was  spent 

in  ordering  supplies  and  engaging  canoemen. 

Through  the  kindness  of  Mr.  S.  P. 

Preliminar-  i        tt     i         i       t. 

iesofthe      Kos3,   the   Hudson  s   Bay  factor,  I 

BXrursion  to  /.  i 

Michipico-    was  able  to  procure  two  nrst-class 

ton  Post.        ,       ,  ,    , 

bark  canoes  and  two  very  experi- 
enced Indian  guides,  George  Sanders  and 
Louis  Quackageesick.  Both  proved  very 
etticient  canoemen  and  packers,  and  George 
attended  to  the  cooking  in  a  very  fair  man- 
ner. In  the  afternoon  I  went  with  Mr.  C. 
I.  Amey,  a  prospector  from  Ottawa,  to 
examine  a  location  taken  up  for  anthracite 
coal.  Through  the  kindness  of  Mr.  Ken- 
nedy, superintendent  of  the  C.  P.  R.  for  this 
division,  we  were  carried  3^  miles  west  on  a 
freight  train  right  to  the  location.  The 
substance  which  Mr.  Amey  had  supp<jsed  to 
be  coal  I  found  to  be  a  narrow  seam  of 
pitchstone,  and  utterly  useless  I  learned  on 
my  return  to  T(^ronto  that  Dr.  Coleman  had 
visited  this  claim  earlier  in  the  summer  and 
has  reported  on  it.- 

1  See  also  Bell,  Rep.  Geol.  Sur.,  1877-8,  p.  3C. 
-  Ante,  p.  136. 


On  Sunday  morning  I  was  joined  l>y  Mr. 
Wilson  Blue  of  the  stafl!"  of  the  Toronto 
Globe.  Mr.  Blue  proved  a  genial  travelling 
companion,  a  good  canoeman  and  packer,  and 
saved  me  the  expense  of  a  third  canoeman. 
Ten  days  later  at  Michi])icoton  I  was  joined 
by  Mr.  John  Miller  of  Toronto.  Mr.  Miller 
had  his  own  outfit  and  servant,  and  was  bent 
on  pleasure.  A  number  of  views  taken  by  him 
have  been  ph<»togravured  for  this  Report. 

The  following  morning  I  accompanied  Mr. 
W.  A.  Lunan  of  Thornbury  to  a  claim  west 
of  Missanabie,  which  was  not  yet  patented. 
A  vein  of  quartz  six  inches  wide  was  strijjped 
f<)r  a  few  yards,  and  an  irregular  mass  was 
exposed  on  tiie  side  of  a  low  knoll.  A  sample 
taken  for  assay  yielded  only  a  trace  of  gold. 
The  wall  rock  consisted  of  hornblende  schist 
striking  70^. 

While  at  Mis.sanal)ie  I  was  shown  a  speci- 
men of  magnetite  from  30  miles  south  of 
Chapleau.  The  bed  is  said  to  be  four  or  five 
feet  wide  and  to  assay  68  jier  cent.  iron. 
Mr.  Thomas  Lonahan  of  Mis-sanabie  is  one 
of  the  owners.  \  was  also  shown  graphite 
from  Otter  grade  on  the  C.  P.  R. 

Dog   lake   is   an  irregular  body   of   water 
eight  miles  in  length  from  the  most  north- 
erly to  the  most  .southerly  point 

Dog  lake  and  ^       „     - 

its  tributary  and  12  from  east  to  west.  The 
northern  arm,  formerly  known  as 
Mattagaming  lake  (Branch  in  the  Lake)  is  now 
called  Loch  Alsh,  from  the  C.  P.  R.  siding  of 
that  name.  This  arm  receives  the  waters  of 
Wabatongusheen  lake,  the  headwaters  of  the 
Michipicoton  river.  From  Miss,inabie  an 
irregular  arm  extends  east  to  the  height  of 
land,  six  miles  in  a  straight  line.  According 
to  Dr.  Bell*^  the  height  of  land  p(»rtage  is 
low  and  level,  and  only  Sot)  paces  long. 
Crooked  lake,  the  headwater  of  the  Missan- 
abie branch  of  the  Moo.se  river,  is  eaid  by 
him  to  be  about  12  feet  higher  than  Dog 
lake.  Taylor*  states  that  ''the  trough  in 
which  Dog  lake  lies  is  one  of  those  curious 
deep  rock-walled  valleys  that  cross  the  wide, 
low  crest  of  the  Laurentide  ridge  at  many 
places.  Into  this  valley  near  the  head  of 
Dog  lake  a  small  stream  comes  in  from  the 
eastern  side,  and  the  present  division  of  the 

^Geol.  Sur.  Can.  1875-6,  p.  331. 
*Am.  Geol.  XX,  p.  126. 


i88 


Bureau  of  Mines  Report 


Vol  vn 


Altitudes. 


waters  is  determined  by  the  low,  broad  delta 
which  has  been  built  up  since  glacial  times." 
The  height  of  this  col  is  given  by  Taylor  as 
515  feet  above  lake  Superior,  but  this  is  pro- 
bably a  little  too  high.  Dog  lake, 
according  to  the  profile  of  the  Can- 
adian Pacific  Railway  as  furnished  me  by  Mr. 
White  of  the  Geological  Survey,  is  only  489 
feet  above  Superior.  Two  aneroid  deter- 
minations which  I  made  are  not  quite  satis- 
factory. Travelling  by  the  Michipicoton  the 
total  fall  at  rapids  is  362  feet.  To  this  must 
be  added  the  fall  in  28  miles  of  river  which  I 
estimate  to  be  112  feet.  Dog  lake  is  thus  474 
feet  above  Superior.  The  other  determina- 
tion made  by  way  of  Wawa,  and  in  which 
considerable  reliance  may  be  j^laced,  makes 
Dog  lake  532  feet  above  Superior.  For  both 
determinations  Manitowick  is  taken  to  be  119 
feet  below  Dog  lake. 

It  has  been  considered  possible  that  lake 
Superior  when  at  a  greater  height  may  have 
flowed  northward  into  Hudson  bay 
Pafs.^*^^  through  this  Dog  lake  pass.  Tay- 
lor has  given  his  verdict  against  it, 
and  I  saw  no  evidence  in  favor  of  it.  I  did 
not  have  time  to  go  up  the  eastern  arm  of 
the  lake  to  the  height  of  land.  Some  pros- 
pectors informed  me  that  they  had  discovered 
quartz  of  some  promise  on  Crooked  lake, 
near  the  contact  of  the  Huronian  and  Laur- 
entian,  as  shown  on  Bell's  map. 

Missanabie  is  situated  on  Laurentian 
gneiss,  but  a  short  distance  to  the  west 
the  green  schists  are  found.  Travelling 
south  along  the  east  shore  of  Dog  lake  I  no- 
ticed agglomerates  at  a  distance  of  3|  miles. 
The  strike  of  this  rock  was  45"  A  few  yards 
farther  south  red  granite  was  seen.  Two  and 
a  half  miles  to  the  southwest  frag- 

Rock  forma-  _  e     ^  i  ^        ^  i  •   j_ 

tions  of  Dog  ments  of  hornblende  schist  are 
included  in  the  granite.  The  gran- 
ite passes  insensibly  into  undoubted  gneiss 
farther  to  the  south  and  continues  nearly  to 
the  foot  of  the  lake.  I  coasted  the  west 
shore  of  the  lake  on  my  return  and  found  it 
to  consist  of  Huronian  schists.  At  the  lower 
end,  where  the  two  shores  approach,  the 
schists  are  cut  by  granite  dikes,  but  with 
wider  separation  of  the  shores  to  the  north 
this  is  not  the  case.  The  western  end  of 
Waboose   or   Big   Rabbit   island  consists  of 


Huronian  schist  The  eastern  end  is  an 
intrusive  mass  of  gneiss.  The  line  of  contact 
of  the  two  formations  thus  runs  in  a  south- 
w^est  direction  for  the  most  part  down  the 
centre  of  the  lake. 

There  are  many  beaches  of  gravel  and 
boulders  along  the  shore,  made  by  the  reas- 
sortment  of  glacial  debris.  At  our  noon 
camjJ  eight  miles  south  of  Missanabie  I  found 
the  elevation  of  a  prominent  hill  to  be  CO 
feet  abo.ve  Dog  lake.  This  seemed  to  fairly 
represent  the  altitule  of  the  country  for 
miles  around.  Low  rounded  hills  wdth  in- 
tervening gravel  and  saad  plains  scantily 
covered  with  birch  and  poplar  is  the  typical 
scene.  Blueberries  were  still  in  their  prime 
at  this  late  date. 

On  Michipicoton  River. 

The  Michipicoton  river  on  leaving  Dog. 
lake  plunges  over  a  rocky  barrier  of  Huronian 
Michipicoton  schists.  Two  aneroid  determina- 
nver.  tions,     made     two    weeks'    apart, 

agree  in  making  the  fall  14  feet.  The  rock 
is  mainly  chlorite  schist,  though  some  ag- 
glomerate is  seen.  The  strike  at  the  portage 
is  10°.  The  Little  Stony  portage  on  the 
northwest  side  is  about  four  chains  in  length 
and  very  good. 

In  a  bay  to  the  east  of  the  outlet  the  old 
tote-road  to  Manitowick  lake  came  out.  A 
decaying  wharf  and  steamer  are  the  only 
indications  of  the  once  busy  thoroughfare. 

Below  the  portage  there  is  a  large  mass  of 
irregular  lenses  of  quartz  visible  in  the  river 
bottom.  This  was  said  by  the  natives  to 
have  been  taken  up  as  a  location  years  ago, 
but  no  record  of  it  exists  in  the  Crown  Lands 
olfice. 

The  stream  is  boulder-dammed  about  three- 
fourths  of  a  mile  below,  and  here  the  Big 
Stony  portage  begins.  The  portage  is  on 
the  east  side  and  is  about  five-sixths  of  a 
mile  long,  taking  25  minutes  to  cross  with  a 
Big  stony  P^^k.  The  upper  part  is  over  a 
portage.  moraine  consisting  of  stones  two  to 
four  feet  in  diameter,  which  make  a  very 
rough  path.  The  lower  end  crosses  a  deposit 
of  finer  material.  In  this  the  stream  has 
excavated  a  channel  in  some  places  40  feet 
deep.  Thifc  jmrt,  about  one-third  of  the 
whole,  may  be  run  by  light  canoes.     Several 


Part  II 


Traversing  the  Region 


i8q 


prospectors  panned  tliese  gravols,  but  found 
nothing.  The  average  of  two  aneroid  read- 
ings shows  the  fall  to  ho  104^  feet,  and 
Manitowick  lake  to  be  119  feet  below  Dog 
lake.  A  considerable  jKirt  of  the  iall  is  in 
chutes  over  ledges  of  schist. 

Manitowick^  lake  liea  in  a  narrow  valley 
running  to  the  northeast,  and  i.s  enclosed  by 
high  hills.  The  main  bo  ly  of  the  lake  is  10 
miles  long  and  about  one  mile  wide,  but  at  the 

Miinit.nvick  wpl**^'^  *^^^^  ^*^^^  t^^'*^  miles  it  docs  not 
'  ''  average  more  than  a  quarter  t>f   a 

unle.  The  outlet  at  the  lower  end  is  not 
down  the  valley  but  across  the  ridge  into  a 
parallel  valley,  which  is  obstrticted  Sy  glacial 
debris  a  mile  below.  In  this  way  a  subsi- 
diary lake  has  been  formed  2^  miles  long  and 
a  half  mile  broad,  connected  with  and  form- 
ing part  of  Manitowick. 

Steep  rocky  shores  characterize  the  lake, 
exct'ptat  the  ends.  At  the  upper  part,  where 
it  widens,  there  is  a  large  sand  Ijeach  througli 
which  a  creek  10  feet  wide  finds  its  way. 
The  influence  of  sand  bars  is  here  shown  very 
nicely  on  a  small  scale.  The  creek,  after 
reaching  a  point  15  feet  from  the  lake,  is 
forced  to  flow  100  yards  to  get  through. 

From  this  point  the  old  construction  road 
ran  eastward  to  Dalton.  I  spent  one  morn- 
ing exploring  the  region,  travelling  in  as  far 
as  time  would  permit.  For  two- thirds  of  a 
mile,  i>r  as  far  as  the  first  lake,  the  trail  is 
good.  This  lake  is  a  little  over  a  mile  long, 
narrow  and  shallow.  The  road  is  much  over. 
Oii  the  grown  with  willows  and  travellin 

Dalton  road.  ^^    ^j^^         j.^,^,,^^     ^.j^^    g^.^^.     ^^^    ^j^^, 

second  lake  is  about  five  or  six  chains.  This 
lake  is  a  little  over  a  quarter  of  a  mile  long 
and  quite  close  to  the  third,  which  is  half  a 
mile  long.  It  would  not  be  ditticult  to  port- 
age in  this  way.  The  road  around  the  west 
shore  of  the  second  lake  is  very  rough  and 
rocky,  and  around  the  third  lake  it  is  not 
much  better. 

Huronian  rocks  are  found  thus  far.  At  the 
third  lake  the  strike  is  18^  ;  oi)posite  the  first 
lake  it  is  128°  ;  a  little  farther  in,  118  .  The 
contact  with  the  gneiss  was  not  reached,  but 
it  is  probably  not  much  farther  inland.  Hills 
150  to  250  feet    above    Manitowick  are  all 

''Indian  for  a  blue  aerge  cloth  sold  by  the  Hud- 
son's Bay  Co. 
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around.  Most  of  these  ha\e  l>cen  imrued 
bare  and  are  easily  pr<»spected.  Diabase  wuh 
most  frecjuently  met  ;  bands  of  felsite  and 
agglomerate  occur.  CV^nsidenible  float  quart/, 
was  seen,  and  also  some  small  lenticular 
seams.  Some  pannings  in  the  bed  of  the 
creek  gave  no  results. 

Sulwecjuently  to  my  visit  a  claim  was  stakeil 
on  the  east  side  of  Manitowick,  about  tw«» 
DinKmuns  miles  southwest  of  the  t<ite-road,  by 
Mnmtowirk  N.  J .  Dinguuin  of  Pahuerston.  Mr. 
lako.  Dingman,  whom  I  n>et   at  Michipi- 

coton  Post,  was  very  enthusiastic  over  hin 
claim.  He  described  it  as  a  vein  of  <juartz 
exposed  along  the  face  of  a  clitt"  seveml 
hundred  feet  high.  The  vein  runs  to  the 
northeast,  following  the  formatittn.  and  dips 
slightly  to  the  southeast  (?)  into  the  clifi". 
Fine  gold  was  found  in  places.  Pyrite,  i)yr- 
rhotite  and  galena  are  found  in  the  quartz. 
Four  assays  gave  80.50,  $!»,  SVA  and  82(j  re- 
sj)ectively.  'Ihe  first  was  partly  country 
rock  and  the  last  ctmtained  free  gold. 

The  n«)rth  west  side  of  Manitowick  has  been 

burnt,     but    the    southeast    is    still    green. 

Spruce,    balsam,    birch   and   po))lar 

Forest  trees  *     * 

unii  rock      are  the  prevaihng  trees.     Tamarac, 

formutions.  e      -,        ■,  ,  i  ,      , 

cedar,  balm  of  gilead  and  black  ash 
are  also  found.  The  mountain  ash  with  itK 
bril'.iant  red  berries  occurs  very  fre<iuently 
in  single  individuals.  High  cranberry  bushes 
are  found  in  the  moist  places. 

About  two  miles  southwest  of  the  tote-road 
(on  a  point  marked  81  on  Bell's  maj))  there 
is  a  small  area  of  quartzose  gneiss.  South  of 
this  t<>  the  outlet,  the  east  shore  of  the  main 
lake  and  both  shores  of  the  smaller  bay  con- 
sist of  a  red  biotite  granite,  with  only  a  slight 
trace  of  stratification.  At  Pigeon  portage, 
1^  miles  south  of  the  outlet,  the  rock  is  a 
gray  gneiss  very  indistinctly  stratified.  At 
both  localities  the  rocks  are  cut  by  nmnerous 
dikes  of  diabase.  Dr.  Bell  has  mapped  the 
rock  on  Manitowick  as  Hur(»nian,  and  that  at 
Pigeon  i»ortage  as  eruptive  granite.  Except 
in  coktr  there  is  no  difference,  both  rocks 
being  granitoid  gneisses.  Moreover  the 
gneiss  of  Pigeon  portage  is  c«>ntinuous  with 
and  exactly  resembles  the  gneiss  south  of 
Whitefish  lake,  which  was  mapped  as  Laur- 
ent ian.  For  these  reasons,  and  because  the 
southwest  shore  of  Manitowick  is  also  gneiss, 
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I  have  mapped  the  country  south  of  tlie  cen- 
tre of  Manitowick  as  Laurentian. 

At  the  west  end  of  the  bay  at  the  south 
of  Manitowick  is  a  sand  plain  through  which 
Pigeon  port- ^^^  stream  mear.ders  for  fully  two 
the'iiiiis  miles  before  reaching  Pigeon  rapids, 
around  it.  -jij^g  portage  on  the  east  side  is  very 
stony,  and  takes  seven  minutes  to  cross  with 
a  pack.  An  aneroid  reading  showed  the  fall 
to  be  18  feet. 

Steep  hills  lie  on  either  side  of  the  port- 
age. One  on  the  east  I  found  to  be  341  feet 
high.  In  the  early  morning,  while  the  sun 
was  but  touching  the  tops  of  the  surrounding 
hills,  it  afforded  a  beautiful  though  not  ex- 
tensive view.  In  the  valleys  at  the  foot  all 
was  yet  enveloped  in  mist.  To  the  north 
one  could  see  the  southern  arm  of  Manito- 
wick and  the  channel  into  the  main  body. 
On  the  east  of  the  hill  was  another  lake, 
about  a  quarter  of  a  mile  long  and  bearing  a 
little  west  of  north.  Across  this  lake  and 
nestling  on  the  hillside  was  still  another  lake, 
recognized  only  by  the  column  of  vapor  rising 
among  the  green  trees.  Southward  the 
course  of  the  river  could  be  traced  only  by 
the  mist.  The  hill  itself  is  but  scantily 
clothed  with  trees.  Granitoid  gneiss  is  every- 
where, though  sometimes  hidden  beneath  a 
mossy  covering.  At  one  point  a  dike  of  dia- 
base 10  to  15  feet  wide  cuts  across  the  gneiss 
in  a  direction  10°  west  of  north.  Across  the 
stream  was  a  similar  hill,  well  covered  with 
forest,  the  upper  part  of  which  one  could  see 
resplendent  in  the  golden  hues  of  autumn. 
]t  was  disagreeable  to  leave  the  warm  sun- 
shine and  scramble  through  the  wet  shrub- 
bery down  into  the  cold  foggy  valley. 

At  the  foot  of  Pigeon  portage  is  Whitefish 
lake,  here  a  river-like  channel  about  five 
Whitefish  chains  wide,  bearing  170°.  Shortly 
lake.  j^  widens  to  10  or  12   chains   and 

then  bears  200°.  A  creek  comes  in  at  the 
northeast  angle.  A  mile  and  a  half  south 
a  dike  of  diabase  five  feet  wide  cuts  through 
the  granitoid  gneiss  in  a  course  bearing  160°. 
Further  south  another  dike  bears  110*^, 
Whitefish  lake  is  in  a  narrow  valley  between 
hills  200  to  350  feet  high.  On  both  sides  the 
rock  is  an  indistinctly  stratified  granitoid 
gneiss. 


At  the  outlet  of  the  lake  the  river  flows 

over  a  boulder  dam  which  causes  a  rapid  with 

Frenohmen'p  ^  ^^^^  ^^  three  feet.  This  rai)id 
Rapid.  j^j^y  j^g  j.^^j-^  ijy  light  canoes.     It  is 

called  Frenchmen's  rapid  from  two  French 
servants  of  the  H.  B.  Co.  having  been 
drowned  there.  A  portage  on  the  east  side 
may  be  crossed  in  three  minutes  with  a  pack. 
At  the  foot  of  the  rapid  is  a  good  section  of 
a  sand  plain.  The  top  of  the  bank  I  found 
to  be  85  feet  above  the  river,  and 

An  exten- 
sive Sand      the  average  of  the  plain  is  several 

feet  more.  The  high  hills  which 
had  enclosed  Whitefish  lake  now  turned  off 
to  the  east  an'd  west,  and  in  front  of  them  to 
the  south  stretched  a  sand  plain.  Through 
this  the  river  had  cut  its  way.  At  the  rapid 
there  is  a  poorly  defined  terrace  about  26  feet 
above  stream,  which  probably  marks  a  stage 
in  the  development  of  the  channel.  On  the 
east  side  the  plain  is  not  well  marked,  but  it 
could  be  recognized  from  the  west  bank  by 
the  level  line  of  trees.  A  low  ridge,  a  few 
feet  above  the  level  of  the  plain,  extends 
from  the  hills  on  the  west  as  far  as  the  rapid. 
The  position  suggests  that  it  may  have  been 
a  bar  across  the  mouth  of  a  bay  when  lake 
Superior  stood  at  this  height ;  but  of  this  I 
am  not  certain.  I  had  only  a  few  minutes  at 
lunch  time  to  examine  it,  and  did  not  go 
inland.  The  top  of  the  bar  is  90  feet  above 
Whitefish  lake,  and  so  is  441  feet  above 
Superior,  Dog  lake  being  489  feet. 

Three  and  a  half  miles  below  this  rapid  Cat 
portage  is  reached  The  river  in  the  interval 
is  frequently  very  shallow,  running 
over  gravel  and  small  boulders. 
At  the  head  of  the  portage  is  a  small  boulder 
dam,  but  the  real  obstruction  is  a  band  of 
gneiss  which  here  crosses  the  river.  The 
fall  I  made  to  be  33  feet  by  aneroid.  The 
portage  on  the  east  side  is  level  but  stony. 
It  took  eight  minutes  to  cross  with  a  pack. 

Below  the  rapid,  as  well  as  above  it,  the 
stream  winds  about  in  a  gravel  plain  on  which 
Shequamka  there  is  plenty  of  spruce  and  tama- 
River.  ^.^Q      Currents   from    here    to    the 

mouth  Avere  very  frequent.  Seven-eighths 
of  a  mile  below  the  portage  the  Shequamka 
comes  in  from  the  northeast.  The  stream  is 
about  half  the  size  of  the   Michipicoton  at 
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this  point.  Shequamka  is  the  Indian  for 
Branch  in  the  River.  At  the  mouth  the 
stream  runs  rapidly  over  well-rounded  l)oul- 
ders,  but  is  so  shallow  that  a  bark  canoe  will 
barely  lioat. 

Leaving  my  outfit  I  pushed  up  the  stream 
for  2^  miles.  Above  the  mouth  the  stream 
becomes  deeper,  but  the  current  is  too  strong 
to  paddle  against  and  we  were  forced  to  pole. 
In  Sej)tember  half  of  the  bed  is  out  of  water. 
The  boulders  which  compose  it  are  of  all 
sizes,  and  mostly  granitic.  The  banks  are 
five  to  10  feet  high  and  composed  of  sand 
and  gravel  ;  no  clay  was  seen.  Tamarac, 
birch  and  si)ruce  are  the  princij)al  trees.  My 
guide  informed  me  that  lake  Shequamka  at 
the  head  of  the  stream  could  be  reached  by 
canoe  from  Missanabie  by  way  of  Dalton. 

Two  miles  up  the  Sheijuamka  a  band  of 
Huronian,  less  than  a  quarter  of  a  mile  wide, 
crosses  the  stream  The  rocks,  which  are 
hornblende  schists,  strike  110'  and  dip  80 
to  the  north.  Gray  gneiss  striking  120'  lies 
against  these  schists  on  the  north. 

Two  miles  below  the  mouth  of  Shequamka 

riven  the   Michipicoton   flows   past  a  gravel 

bank  about  30  feet  high.     A    mile 

Tributaries  '=' 

and  for  farther  a    small   stream   comes    ni 

mations  i         i-     i       n  i 

below  the       from  the  east,  and  a  little   beyond 

.Sheciuainka.  i  r\         1  •  ^ 

another  creek.  On  the  east  side 
the  gravel  bank  is  here  50  feet  high.  Three 
miles  and  three-quarters  below  the  She- 
<piamka  a  third  stream  comes  in  from  the 
east.  In  size  it  is  about  one-third  of  the 
Shequamka.  Lou's  told  me  that  it  came  from 
a  lake  about  as  large  as  Whitetish,  jirobably 
a  little  longer.  The  lake  is  kn<»wn  to  the 
Indians  as  Aninchigaming.  It  is  reached  by 
a  series  of  small  lakes,  the  portage  into  the 
first  of  which  is  a  little  above  the  mouth  of 
the  stream.  It  would  require  one  day  to  get 
in  and  out. 

A  quarter  of  a  mile  below,  granitoid  gneiss 
occurs  on  the  west  bank.  It  contains  con- 
siderable plagioclase  and  very  little  biotite. 
Below  this  stratified  gravel  and  clay  silt  were 
seen  in  the  bank.  Two  miles  below  is  a  hill 
of  hornblende  granite  299  feet  high.  The 
hill  is  covered  with  moss.  Birch  two  feet  in 
diameter  is  common.  Mountain  maple  is 
abundant,  and  a  little  hard  maple.  On  the 
east  a  mile  below  is  gray  gneiss. 


Thunder  hill,  a  striking  clift"  rising  almust 
vertically  from  the  river  bed,  is  eight  miles 
Thunder  below  the  Shequamka.  An  aneroid 
^*'"  reading  made  it  391  feet  high.      It  is 

covered  with  trees,  and  no  good  outh'ok  can 
be  obtiiined  except  of  a  limited  portion  of  the 
river.  The  hill  is  composed  <»f  Laurent ian 
gneiss.  Two  miles  below  is  a  Yn\ni\  which 
may  be  run  with  light  canoes.  The  jiortage, 
which  seems  to  be  little  used,  is  ba'lly  cut  out 
and  very  rough.  It  is  on  the  west  side  and 
takes  six  minutes  to  cross  with  a  pack. 

Just  below  the  portage  syenite  gneiss 
occurs  on  the  east.  One  mile  and  a  (juarter 
below,  the  Fine  Sand  river  enters  from  the 
north,  and  three-quarters  of  a  mile  farther 
the  High  Falls  of  the  Micliipicotcm  are 
reached. 

From  the  foot  of  the  High  Falls  the  river 
runs  12  north  of  west  t(^  lake  Superior, 
which  can  be  seen  from  the  south  b.ink  a 
little  inland  from  the  fall.  In  a  straight  line 
the  distance  is  eight  miles,  l)ut  the  meander- 
ing of  the  river  increases  this  considerably. 

Camping  at  the  portage  I  made  two  excur- 
sions, one  of  a  day  u})  the  Fine  Sand  river, 
the  other  of  two  hours  due  south  from  the 
summit  of  the  fall.  Tlie  latter  trip  proved 
to  be  a  very  hilly  one.  Aneroid  readings  are 
however  useless,  as  rain  came  on.  One  mile 
and  a  half  to  the  south  (an  estimate)  the  gray 
gneiss  of  the  river  bank  was  replaced  by 
Huronian  conglomerate  striking  115°. 

The  next  morning  1  put  one  man  at  moving 
the  camp  to  the  lower  end  of  the  portage, 
Fine  Sand  ^'^i^e  witli  the  other  I  explored  the 
river.  Fine  Sand   river.     We  went  north 

from  a  point  about  one-eighth  of  a  mile  above 
the  mouth  of  the  stream,  crossing  a  hill  of 
gneiss  383  feet  high.  It  took  an  hour  and 
20  minutes  to  reach  the  first  band  of 
Huronian  schist  where  it  outcropped  <m  the 
shore  of  a  small  expansion  of  the  river.  The 
distance  inland  I  estimate  to  be  little  over  a 
mile.  The  strike  of  the  h<»rn blende  .schi.st 
was  52".  The  Huronian  band  proved  to  be 
quite  narrow.  Following  the  stream  north- 
ward, gray  gneiss  was  reached  in  15 
minutes.  Just  beyond  the  stream  divided. 
We  followed  the  western  branch,  which  is 
the  main  stream.  In  15  minutes  the 
gneiss  was  succeeded  by  a  hornblende  schist 
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striking  ;ibout  80'.  Huronian  scliists  con- 
tinue from  here  as  far  as  I  went  to  the  north- 
ward, probably  three  miles  and  a  lialf  from 
the  Michipicoton,  About  three  miles  inland 
the  Fine  Sand  leaves  a  narrow  lake.  The 
lower  end  is  about  one-quarter  of  a  mile  long, 
two  to  four  chains  wide  and  bears  28°  w.  of 
N.  The  upper  end,  nearly  a  mile  long  and 
six  to  eight  chains  wide,  bears  40°  e.  of  n. 
The  Huronian  along  the  east  shore  strikes 
40°  to  G0°.  Returning  I  kept  more  to  the 
east,  Tliree-quarters  of  a  mile  south  of  the 
upper  end  of  the  lake  a  breccia  of  granite 
and  greenstone  was  reached.  The  granite  is 
clearly  the  later.  A  quarter  of  a  mile 
farther  the  creek  from  the  west  was  crossed. 
In  another  three-quarters  of  a  mile  undoubted 
gneiss  was  reached,  which  continued  to  the 
Michipicoton  except  for  a  narrow  band  of 
diabase  one  mile  inland.  We  came  out 
half  a  mile  above  the  mouth  of  the  Fine 
Sand. 

The  High  Falls  of  the  Michipicoton  are  a 
series  of  small  falls  in  such  quick  succession 
High  Falls  ^^^^  ^^^^  whole  descent  of  80  or  90 
Michipico-  ^®®^  ^®  nearly  vertical.  In  Septem- 
ton.  \yQY  ^jjg  stream  is  small  and  half  of 

the  bed  is  exposed,  but  even  then  the  sight 
is  beautiful.  A  ledge  of  gneiss  crosses  the 
river  and  creates  a  barrier  which  is  only  very 
slowly  being  eroded  away.  Numerous  pot 
holes  were  seen  in  the  deserted  part  of  the 
bed,  but  none  of  them  were  large. 

A  moraine  has  at  one  time  dammed  the 
river  here  to  a  greater  height.  On  the  north, 
where  the  portage  crosses  it,  the  summit  of 
the  ridge  is  97  feet  above  the  present  river. 
On  the  south  side  it  is  not  so  high.  This 
accounts  for  the  stratified  silts  found  in  the 
banks  of  the  river  above  the  falls.  They  are 
simply  sediments  which  were  deposited  in  a 
narrow  lake,  since  partially  drained  by  the 
cutting   down   of  the  barrier  at  the   outlet. 

The  portage  on  the  north  side  is  1| 
miles  long  and  takes  42  minutes  to  cross 
with  a  pack  going  down.  The 
age  at  the  track  is  smooth  and  well-cut.  The 
sand  ]Aiiin  which  it  crosses  shows 
several  terraces.  The  first,  85  feet,  is  above 
the  river  at  the  foot  of  the  j)ortage,  the 
second  113  feet,  and  tlie  third  193  feet.  The 
summit  of  the  plain  is  281  feet  above.     Tlie 


total  fall  of  the  stream  184  feet.  Below  the 
Long  portage  the  river  winds  about  in  a  gravel 
plain  for  10  miles  with  a  swift  current.  What 
the  fall  from  the  foot  of  the  portage  to  lake 
Superior  is  I  failed  to  determine,  as  I  traversed 
this  distance  after  a  rain,  when  my  aneriod 
proved  useless.  The  fall  in  the  stream  is 
probably  about  three  feet  per  mile,  which  for 
10  miles  amounts  to  30  feet.  The  beaches 
would  thus  be  respectively  115,  143,  223,  and 
311  feet  above  Superior. 

A  claim  was  staked  out  on  the  portage. 
Messrs.  Kimball  and  Connors  showed  me 
quartz  from  which  they  panned  gold.  It  came 
from  a  mile  south  of  the  Michipicoton,  a  mile 
above  the  High  Falls. 

At  the  foot  of  the  portage  the  rock  is  an 

altered   quartz   porphyry  striking  90°.      The 

river   here  is    so  broad  and   shallow   that  J 

walked  for  some  distance  to  lighten 

Geological  ••,        ^     ^ 

features  be-  the   canoe.     Two  miles  below  the 
strike  of  the  schists  is  130°.   Glacial 
striae  here  run  east  and  west,  following  the 
direction  of  the  valley. 

Below  the  portage  there  is  less  gravel  than 
above,  and  it  is  finer.  Considerable  sand  is 
seen,  generally  horizontal,  occasionally  cross- 
bedded.  Between  three  and  four  miles  be- 
low is  a  vertical  bank  130  feet  high.  The 
sand  is  occttsionally  parted  by  layers  of  clayey 
silt  half  an  inch  thick.  The  top  of  the  bank 
is  a  level  plain  covered  with  tamarac  and 
blue-berries. 

About  two    miles    up    from    the    Post    is 

a    deserted    channel    of    the    Michipicoton. 

Sixteen     or     17    years     ago     the 

Diversion  of      . 

the  river        river  made  a  detour   of  over  two 

channel.  -i  ,  i  i  n 

miles  to  make  an  advance  ot  as 
many  chains.  The  Hudson's  Bay  factor  cut 
a  small  ditch  along  an  old  portage  trail  across 
the  neck  of  land  (being  less  than  100  feet) 
and  at  the  next  season  of  flood  the  river  took 
advantage  of  the  cut  and  rapidly  made  a  new 
channel.  Coming  down  the  stream  and 
travelling  north,  at  the  present  time  an  exact 
cross  is  met  at  this  point.  Tlie  arm  to  the 
east,  the  old  channel,  is  blocked  by  a 
sand  bar,  but  the  unwary  will  keej)  straight 
ahead  instead  of  turning  off  shar})ly  to  the 
west.  Pursuing  cme's  journey  to  the  north 
a  paddle  of  two  inile.^  or  more  wiU  bring  one 
]>ack  to  tlic  starting  ])oint. 
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One  mile  from  its  mouth  the  Michipicoton  This  pin]);ibly  marks  the  summit  uf  tlie  Ni[»- 

receives  the  waters  of  the  Maf,q)ie  ami  then  issing   heaoh,    which  at  Peninsula   is   110  «.r 

turns  west  into  lake  Superior,  pass-  115  feet  al  ovo  Superior.     Taylor  (Am.  Geol. 

JJiWawa''^'  ing  the  Hudson's  Bay  Post  on  the  xx  p.  127)  describes  this   beach  as  follows  : 

^''^^^'           way.     About  200  yards  above  the  ''  Its   jjreat    len-^th,     compounded    of    many 

junction  of  the  Mag[)ie,  Wawa  creek  reaches  beach   ridgea  forming  beacli   plains,    gives  it 

the  Michipicoton  from  the  northeast,  leaping  a    physiographical  prominence    that    is    not 

down  to  its  level  by  a   pretty  fall  <»f  10  <»r  12  equalled  by  any  other  shore  line  .>f  the  lake 

(qq^  region."     Tlie  top  of  the  bank  is  a  plain  145 

feet  above   the  river.      In  a  short    distance 

Michipicoton  to  MIsslnable  by  Wawa.  ^^^^^^^^^  ^.^^  ^^^^^^  ^^  ^^^^  ^^^^^^^^^  ^^^^.^^  224 

From  the  mouth  of  the   Magpie  river  an  fg^t  above   the  river.     A  little   north  of  the 

i>ld  tote-road  runs  in  an  almost   straight  line  i.,,fjj  j^  ]^[\\  j.[qq^  steeply   from   this   jilain.     I 

Tote-road  to  t*^   Wawa  lake,    five    miles    to    the  found  the  top  to  be  512  feet  above  Superior. 

Wawa  lake,  j^y^theast.     The  road  crosses  a  saud  From  the  suunnit  a  good   view  was  obtained 

plain  for  the  whole  distance,  and  except  for  of  the  valley  of  the  Michipicoton  and  of  the 

a  few  hills   it  is  an  excellent  one.     For  the  southern  part  of  tlie  bay.     The  third  terrace 

greater   part  of  the   distance  it  is  perfectly  could  be  traced  for   some  distance  in  a  line 

level.     The  sides  of  some  of   the    hills  are  running  140'.      The  rocks  were  all  Huronian 

wet,  but  the  old  corduroy  hjis  not  yet  de-  schists   striking   90"*.       The   fifth   terrace   is 

•cayed  too  far.     The  plain  is  sparsely  covered  about  two    miles    inland.     The  fourth  plain 

witli  timber.     Much  of  it  has  been  burned  extends  to  the  foot  excei)t  wliere  crossed  by 

ovei\  but  young  spruce  is  growing  thickly.  a  creek.     The  bank  has  a  declivity  of  about 

Several    distinct    terraces   were   noted   in  45"  and  bears  110'.     Lake  Superior  is  visible 

crossing  the    plain.     The   heights    were    de-  from  the   top.     From  here  the  plain  is  very 

termined  by  aneroid,  in  most  cases  more  than  level  until  within  a  short  distance  of  Wawa 

once.     The  results  are  given  in  the  following  lake,  where  it  rises  25  feet.     The  whole  of 

table:  this  sand  deposit  is  doubtless  the  result   of 

Lako  Superior    0  feet.  melting    ice.       The    terraces    were    probaldy 

First  plain Undetermined.  formed  in  a   rough  way  when  the  pand  was 

Second  plain 84  feet.  laid  down.     Later  the  waters  of  lake  Superior 

^'<^Ke 100     "  smoothed  off  the  uneven  i)laces  and  cut  the 

Ridge 110    "  ^                                 r        1 

_,  .    ,    ,  .                                       ^.p.     ..  terraces  more  unitormlv. 

Third  plam 145  ,  ,      •        ,     1'      r               1 

Fourth  plain 224     "  ^^  '^^'^  ^^^^  ^«  '^  ^'''^y   ^^   ''""'y  '^^^"^  ''"''^*'''' 

Fifth  or  main  plain 316    ''  extending  about  five  miles  to  the  northeast. 

Summit 350    "  The  original  Indian  name   was  Wa- 

Wnwalake  ° 

Wawa  lake 328  uml  Wawn    wagonk,  as   it  has  been  si>elle«l  on 

The  tirst  beach  is  not  crossed  on  the  tote-  the   published  mai)s.     Mr.  Ross  of 

road,  but  it  can  be  easily  seen  a  little  to  the  Mi.ssanabie  told   me   that   it   should  be  NVa- 

Terrncesand  ^°"^^i'   where    the    Indian    village  wungonk,   that  is    the  place  of  clear  water, 

sand  plains,   stands.     The  bank  at  the  back  has  Whatever  it   once   was,  it   is  now  the  short 

all  the   appearance  of    river    erosion.     The  Wawa.     The  lake  is  surrounded  by  high  hills 

top  is  the  second  plain,  gently  rising  by  a  except  at  the  southwest  end,  where  the  sand 

succession   of  ridges.     Along  the  front  is  a  plain  closes  the   valley.     It   receives  almost 

small  ridge  of  light  sand,  suggestive  of  an  old  no  tributaries,  so  that  the  stream  flowing  out 

lake  bar.     A  short  distance   back  a  low  ridge  is    (juite    small.     Indeed   with  strong   winds 

resembling  a  railway  embankment  runs  east  from    the    southwest    the   flow    is    stopped, 

and  west.     The  top  of  this  ridge  is  100  feet  Soundings  at  the  lower  end  showed  that  away 

above  the  river.     Back   of  this  there   is  an-  from  shore  the  bottom   was  a  level   plain  93 

other  ridge,   less  distinct  and  about  10  feet  feet  below   the  surface.     The  height   of  the 

higher.     At  the  back  of  this  plain   and  its  lake  as  determined  by  three  fairly  concordant 

ridges  is  a  steep  bank    running  N.   140'   e.  aneroid  readings  is  328  feet  above  Superior. 
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At  both  ends  of  the  lake  are  docks  once 
used  by  a  steamer  now  lying  on  the  beach  at 
the  west  end.  A  row  of  log  cabins  was  also 
here,  but  they  have  been  used  as  firewood  by 
the  prospectors  who  have  made  this  jjoint 
their  camp.  This  was  the  site  of  Wawa  city. 
At  the  time  of  my  visits  there  was  one  log 
shack  and  20  to  25  tents.  At  first  many  of 
the  prospectors  lived  here,  but  later  they 
moved  back  into  the  bush  nearer  their  work. 

I  visited  a  number  of  the  claims  in  the 
vicinity  and  took  samples  of  the  rock  and 
quartz.  A  few  notes  on  t  hese  are 
claims  near  here  given.  Captain  Curry's  claim 
■  lies  about  a  mile  northwest  of  the 
old  dock.  The  country  rock  is  a  quartz  por- 
phyry running  85°.  The  quartz  is  exposed 
as  a  vertical  wall  50  feet  high  along  the  top 
of  a  considerable  hill.  At  the  time  nothing 
had  been  done,  as  the  vein  had  only  been 
discovered  a  day  or  two  previously. 

A  mile  and  a  half  south  of  Wawa  city  is  a 
claim  owned  by  Hamilton  Baluss.  The  vein 
runs  140°  in  quartz  porphyry.  The  quartz  is 
three  to  10  feet  wide,  and  had  been  traced 
about  half  a  mile.  It  carries  a  little  pyrites 
and  specks  of  free  gold  are  visible. 

The  Dickinson  location,  Y103,  is  on  a  point 
on  the  south  side  of  the  lake.  It  was  first 
discovered  by  the  Indian  Teddy,  and  sold  by 
him  to  J.  M.  Dickinson.  The  Utter  trans- 
ferred the  property  to  J.  J.  Mackey  and  J. 
L.  Caverhill,  who  have  done  a  little  stripping. 
It  was  the  first  discovery  in  the  region,  and 
promises  to  be  one  of  the  richest  A  sample 
composed  of  small  fragments  taken  at  random 
from  many  points  of  the  veins  yielded  in  my 
laboratory  .^65.50  to  the  ton  Eleven  assays 
made  for  Mr.  Mackey  ran  from  $13  to  $145 
to  the  ton.  Close  to  the  shore  on  the  east 
side  six  veins  have  been  uncovered.  Four  of 
these  are  fairly  j)irallel,  running  to  the  north- 
east and  dipping  36°  t<j  45°  to  the  northwest. 
Where  the  veins  outcrop  on  the  side  of  the 
low  hill  the  parallelism  is  apparently  dis- 
turbed, but  probably  very  little,  if  at  all. 
The  shore  vein  runs  a  little  north  of  east  and 
cuts  two  of  the  veins  just  mentioned.  The 
sixth  vein  is  a  short  cross  vein  at  right  angles 
to  the  parallel  ones  and  joining  the  second 
with  the  shore  vein.  From  the  shore  to  the 
vein  farthest  inland  is  perhaps  150  feet.    The 


middle  vein  had  been  stripped  about  300  feet; 
the  others  less.  The  veins  are  about  alike  in 
width,  varying  from  one  foot  to  four  feet. 
The  average  width  is  hard  to  state,  but  it  is 
considerably  less  than  the  higher  ficure. 
There  is  considerable  pyrites  in  the  quartz, 
but  unequally  distributed  1  he  quartz  itself 
is  usually  rusty.  Free  gold  is  found  pretty 
much  along  the  surface  of  all  the  veins. 
Every  fresh  arrival  at  Wawa  went  at  once  to 
Dickinson's  and  chipped  off  some  free  gold 
specimens.  I  obtained  a  specimen  showing 
free  gold  in  tourmaline.  1  he  rock  is  a  some- 
what massive  hornblende  schist  striking  40" 
to  50°.  It  carries  a  little  pyrites.  On  the 
other  side  of  the  point  are  two  more  veins 
striking  northeast.  The  glacial  striae  here 
bear  68°.  On  the  north  shore  striae  bearing 
50°  were  noted.  A  half  mile  southwest  of 
Dickinson's  I  went  inland.  A  half  mile  south, 
at  the  corner  of  locations  WR59  and  60,  I 
found  quartz  porphyry  striking  50°.  This 
north  and  south  line  crosses  a  number  of 
valleys  with  vertical  walls,  making  progress 
very  slow  and  difficult.  A  half  mile  east  of 
this  I  reached  J.  H.  Johnston's  claim,  regis- 
tered as  No.  26.  The  /ein  appears  on  the 
side  of  a  low  hill  and  bears  30°  in  quartz  por- 
phyry. Almost  no  stripping  had  been  done, 
but  I  thought  the  vein  might  be  12  feet  wide. 
The  quartz  is  quite  rusty. 

South  of  this,  on  a  continviation  ^of  the 
same  vein,  are  claims  39  and  75,  taken  up  by 
Lawlor  and  Lauzon  for  the  Great  Northern 
Mining  Exploration  and  Development  Cor- 
poration. A  little  development  had  been 
done  at  the  junction  of  the  two  claims  at  the 
south  end  of  a  small  lake.  The  vein  forms 
the  wall  of  a  small  cliff  of  quartz  porphyry, 
which  bears  a  little  east  of  north.  Mr.  Law- 
lor has  had  the  following  assays  :  $284.70 
from  small  pieces  of  quartz  showing  no  free 
gold  ;  $324.30  from  a  large  piece  showing  a 
speck  of  gold  ;  $092. 90  from  a  piece  showing 
a  number  of  specks  of  gold.  An  assay  made 
from  a  sample  taken  by  myself  and  showing 
no  free  gold  gave  only  a  trace.  Mr.  Lawlor 
said  that  he  could  pan  gold  from  a 
great  many  stringers  of  quartz  in  the  vicinity. 
The  main  vein  has  been  traced  over  a  mile. 

A  mile  to  the  southwest  the  strike  of  the 
({uartz    porphyry    becomes   70°,  and   a  little 
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farther  it  becomes  90.      Here  it  is  underlaid 
by  chlcjrite  scliist  dip})ing  45'  to  tlie  south. 

At  the  east  end  of  Wawa  lake  are  the  loca- 
tions numbered  3  to  G  and  9  to  14,  taken  u}) 
by  John   W.    Johnston   of  Detroit 

The  old  "^ 

Johnston      about    1871-2-3.     He    was   said    to 

locationB  •  i        i  i         i         i 

have  done  considerable  develop- 
ment work  and  to  have  abandoned  the  pro- 
perties as  useless.  I  visited  all  the  workings 
that  could  be  ponited  out  by  old  employes, 
and  they  are  certainly  not  extensive.  On 
location  5  (?)  two  pits  had  been  sunk,  each 
five  feet  deep  in  quartz  porphyry  bearing  70'. 
A  quartz  vein  12  inches  wide  could  be  seen 
in  the  wall  of  one.  Small  pieces  of  (juartz 
on  the  dump  carried  a  little  iron  and  copper 
pyrites.  An  .assay  of  this  quartz  for  gold 
yielded  nothing.  Louis,  my  guide,  inf<jrmed 
mo  that  his  father  was  one  of  Johnston's 
employes,  and  that  he  was  engaged  in.packing 
out  the  ore  in  bags.  Louis  thinks  that  John- 
ston was  looking  for  silver  and  copper,  and 
other  natives  say  the  game.  A  considerable 
clearing  was  made  on  this  location,  a*?  the 
stumps  still  testify.  Small  trenches  were 
dug  ill  the  alluvial  material  in  search  of  veins. 
No  buildings  were  erected.  A  small  wharf 
of  logs  and  stone  at  the  foot  of  a  sandy  bay 
marks  the  path  to  the  old  j>its.  In  one  of 
these  I  noticed  a  birch  15  feet  high  and  three 
inches  through.  Another  location  near 
Michipicoton  is  described  later. 

S.    Barton    ha-j   a    claim    80    rods    east   of 

Wawa  lake,  on  the  portage.    The  country  rock 

,  is  a  diabase  carrying  some  pyrite. 

Chums  north  /      &  fJ 

and  east  of     The   Vein   is   eight   feet  wide  and 

Wawu  lake.  ^  ^^  , 

dips  45"  to  the  west.  Over  the 
hill  to  the  north  is  claim  13,  called  the 
Little  George  by  the  discoverer,  C  W. 
Bailey  of  Oscoda,  Mich.  ')  he  quartz  is  ex- 
posed on  the  wall  of  a  cliff  facing  north.  It 
is  a  wedge  in  shajie,  one  foot  wide  at  the  top 
and  18  at  the  bottom.  Tne  country  rock  is 
a  diabase  carrying  considerable  pyrite.  The 
(quartz  curries  pyrite,  chalcopyrite,  pyrrho- 
titeand  malachite.  A  sample  taken  for  assay 
yielded  only  a  trace  of  gold.  The  foot  of  this 
hill  is  a  talus  of  large  angular  blocks  covered 
with  nirss.  Walking  is  not  only  dillicult  but 
dangerous.  A  false  step  or  a  slip  and  one'? 
leg  is  wedged  in  a  crack  between  sharp  rocks. 
In  these  crevices  ice  remains  all  summer. 


Near  the  eastern  boundary  of  Johiihioii.s 
location  9,  Albert  Harvey  of  Wahnapitte 
and  Robert  Holding  of  Chapleau  found  car- 
bonaceous shales.  The  shales  run  about  east 
and  are  exposed  along  the  side  of  the  hill  fur 
some  distance.  In  places  they  are  rich 
in  pyrites,  and  this  has  weathered  to  a  red 
ochre.  Neither  the  coal  nor  the  ir(»n  is  of 
any  value. 

The  tote-road  running  north  from  the  east 
end  of  Wawa  I  followed  fc»r  some  distance. 
On  the  tote-  -^  ^^^^  chains  inland  a  small  sand 
Graseu  plain  sju'cads  out  among  the  hills  at 
'al^e.  ,^   height   of  72  feet  above    Wawa. 

Here  are  the  ruins  of  (juite  a  hamlet,  a  relic 
of  the  days  of  the  construction  ot  the  Cana- 
dian Pacific.  Where  a  creek  crosses  the 
plain  some  Californian  prospectors  had  been 
searching  for  placer  gold,  but  in  vain.  Pass- 
ing through  a  narrow  defile  a  triangular  lake 
nearly  two  miles  long  is  reached.  It  is  169 
feet  above  Wawa.  A  hill  of  diabase  at  the 
east  of  the  pass  is  393  feet  above  Wawa. 

The  tote-road  continues  along  the  south- 
west shore  of  Eleancr  lake  and  is  so  over- 
grown with  willows  that  walking  is  very  dif- 
ficult. A  narrow  band  of  slates  was  crossed  ; 
then  chlorite  schists  striking  95'.  Some 
prospectors  met  in  here  had  been  unsuccess- 
ful in  locating  any  veins.  Where  the  tote- 
road  crossed  the  sand  plain  good  hay  was 
growing  on  the  cleared  parts. 

Across  the  narrow  end  of  Wawa  another 
tote-road  began.  This  one  lead  to  Manito- 
wick,  along  the  shores  of  a  series  of  small 
lakes  which  have  long  served  as  a  canoe 
route.  The  first  portige  folic »ws  the  tote- 
road  through  a  pa.ss  to  the  east  as  far  as  a 
small  lake  105  feet  above  Wawa.  The  port- 
age may  bo  crossed  in  10  minutes  with  a 
pack.  To  the  cast  of  the  lake  is  a  level  sjind 
plain  which  the  tote-road  crosses  in  a  line 
lunning  58'  after  it  has  skirted  r<»und  the 
first  lake.  The  second  portage  follows  the 
tote-road  for  about  a  mile  and  then  turns  off 
to  the  east. 

Shortly  before  the  turn  the  road  cro.sses  a 
small  creek  flf)wing  south.  Two  weeks  later 
Mr.  Amey  showed  me  at  Michipicoton  a. small 
samjtle  of  native  mercury  which  he  claimed 
to  have  i)anned  from  this  creek.  It  is  exceed- 
ingly improbable  that  native  mercury  i>ccura. 
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here,  but  it  is  perhaps  worthy  of  note  that 
others  may  examine  the  place.  Native  mer- 
cury has  been  found  in  the  drift  in  a  few 
localities.  Its  occurrence  hero  in  minute 
tjuantities  may  be  due  to  some  prospector. 

A  portage  of  two  minutes  leads  to  the  third 
lake,  which  is  half  a  mile  long  ["and  15  feet 
•above  the  second. 

The  portage  from  the  third  to  the  fourth 
lake  is  nearly  one  mile  long.  The  trail, 
which  is  south  of  the  tote-road,  is  over  rough 
bouldery  ground.  Here  I  met  Mr.  Peter 
McVeigh  and  his  party.  To  the  west  of  the 
portage  Mr.  McVeigh  had  found  a  deposit  of 
•quartz  25  feet  thick.  Specimens  he  showed 
me  were  heavily  charged  with  pyrites.  Mr. 
McA^eigh  had  previously  explored  the  east 
«nd  of  Dog  lake.  He  had  found  there  10 
quartz  veins  six  inches  to  one  foot  wide.  The 
quartz  occurred  in  granite  and  carried  very 
little  pyrites. 

The  fourth  lake  is  half  a  mile  long  and 
l)ears  68°.  Boulders  and  gravel  surround  it, 
hnt  rocky  hills  are  close  at  hand.  This  lake 
and  the  next,  and  probably  the  third  also, 
have  no  outlets.  A  short  portage  over  a 
moraine  leads  into  the  fifth  lake.  This  occu- 
pies a  kettle  hole  about  an  eighth  of  a  mile 
long.  The  portage  from  here  into  Hawk 
lake  takes  one  and  a  half  minutes  to  cross. 
The  tote-road  which  has  been  to  the  north  of 
the  water  courses  here  crosses  to  the  south 
side.  Hawk  lake  is  six  feet  below  the  level 
of  the  fourth  and  fifth  lakes. 

At  the  west  end  of  Hawk  lake  intrusive 
granite  is  seen.  Angular  fragments  of  green- 
stone are  found  to  be  included.  The  latter 
is  ill  part  a  diabase  with  porphyritic  crystals 
■of  felspar.  The  intrusive  rock  is  in  places  an 
undoubted  gneiss.  Standing  on  a  hill  at  the 
shore,  the  gneiss  can  be  seen  at  least  half  a 
mile  to  the  west.  The  contact  crosses  the 
tote-road  probably  to  the  west  of  the  fourth 
lake.  The  area  around  the  west  end  of 
Hawk  lake  is  covered  with  boulders,  mostly 
granite  and  gneiss,  with  some  quartzite  and 
some  greenstone,  South  of  the  tote-road  the 
rocks  are  entirely  obscured  ])y  a  covering  of 
<lrift. 

Gneiss  or  granitoid  gneiss  surrounds  Hawk 
lake.  At  the  f)Utlet  gray  gneiss  nccurs  on 
both  sides  of  the  stream.     On  the  north  side 


is  a  wall  of  gray  granite.  On  the  northeast 
Mr.  McVeigh  reported  a  vein  of  white  quartz 
10  feet  wide.  At  the  outlet  the  same  gentle- 
man found  a  quartz  pebble  carrying  free  gold. 

Accompanied  by  Messrs.  McVeigh  and 
Cuthbert  and  my  man  George  I  attempted  to 
reach  the  old  location  223X,  said  to  have 
been  taken  up  for  nickel.  George  had  been 
engaged  in  its  survey  and  was  sure  he  could 
guide  us  in.  We  followed  a  sluggish  creek 
with  plenty  of  water  for  a  mile  and  a  quarter 
to  the  north.  This  creek  has  perhaps  three 
times  as  much  water  as  the  stream  which 
empties  Hawk  lake.  From  the  creek  we 
travelled  northwest  across  a  sand  and  gravel 
plain.  A  small  lake  occupies  a  depression  in 
the  plain  a  little  west  of  the  creek.  Three- 
quarters  of  a  mile  inland  a  second  lake  was 
reached.  Travelling  here  became  difficult, 
owing  to  windfalls  across  the  trail.  I  had 
the  misfortune  to  strain  my  knee,  and  after 
going  some  distance  farther  had  to  give  up. 
We  reached  a  point  a  little  over  two  miles 
from  the  landing  place  on  McVeigh's  creek, 
and  just  where  the  first  Huronian  rocks  were 
seen.  The  trail  we  were  following  seemed  to 
be  leading  us  too  much  to  the  northwest,  but 
George  felt  confident  he  was  right.  If  so  the 
location  is  laid  down  on  the  map  too  far  to 
the  east. 

A  small  stream  of  clear  water  flows  from 
Hawk  lake  to  Manitowick  and  affords  a  canoe 
route.  Great  quantities  of  clam  shells  are 
found  in  these  waters.  Two- thirds  of  a  mile 
from  Hawk  lake  the  first  portage  occurs.  It 
is  rough,  but  not  hilly  and  may  be  crossed  in 
six  minutes  with  a  pack.  The  fall  is  10  feet. 
The  portage  is  over  granite.  One-third  of  a 
mile  below  the  second  portage  begins,  which 
is  about  three-fourths  of  a  mile  long,  and  is 
well  cut  out  l)ut  stony.  It  is  on  the  south 
side  and  bears  65°.  Two-thirds  of  the  way 
down  a  small  creek  is  crossed  which  flows 
into  the  main  stream.  At  the  foot  of  the 
portage  is  a  small  lake  about  one-eighth  of  a 
mile  long  and  36  feet  below  Hawk  lake. 

Along  these  two  creeks  were  stakes  claim- 
ing the  country  for  a  half  mile    on  each  side 

The  alleged     ^^^  ^^^    ^   ^^^^  "^  length  for   C.    I. 

Placer  claims  Amey.  At  the  foot  of  the  main 
stream  there  were  several  pits  one  to  three 
feet  deep  in  the  glacial  gravel  over  which  tlio 
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ream  is  running.  It  was  from  these  that 
e  placer  gold  of  Mr.  Amey  is  said  to  have 
me.  As  already  explained,  this  is  not  the 
se.  Indeed  I  do  not  think  that  any  placer 
Id  has  yet  been  found  in  the  district. 
On  the  stream  below  the  next  lake  a  short 
>rtage  of  three  chains  is  necessaiy  for 
savily  loaded  canoes.  The  fall  is  three 
L3t.  The  cliff  to  the  north  is  a  gray  biotite 
leiss.  At  the  foot  of  the  portage  is  a 
autiful  lake  which  I  have  named  Miller 
ve,  after  one  of  my  travelling  companions, 
le  lake  is  three-fourths  of  a  mile  long  and 
ars  GO'.  Tiie  outlejb  is  to  the  north,  in  the 
cond  bay  from  the  northeast  end.  As  the 
•per  part  of  the  river  is  obstructed,  a  portage 
made  from  the  extreme  northeast.  This 
irtage,  known  as  Pine  poitage,  u  smooth 
d  well  cut.  It  may  be  crossed  in  seven 
inutes.  A  marshy  bay  10  chains  long  leads 
the  river.  The  route  might  easily  l«3 
isfed  in  ascending  the  stream. 
One- third  of  a  mile  below  another  lake  is 
iched  which  has  been  named  Blue  lake, 
ber  my  other  travelling  companion.  The 
ie  bears  northeast  and  is  about  half  a  mile 
its  greatest  length.  To  the  north  is  a  cliff 
gray  Laurentian  gneiss  about  250  feet  high, 
nd  and  fine  gravel  form  the  shore  at  the 
rth.  A  bank  .SO  feet  high  is  exposed  where 
e  river  leaves  the  lake.  After  meandering 
r  about  one  mile  in  this  sand  plain  the  river 
aches  Manitowick.  This  lake  I  make  40 
it  below  Hawk  lake. 

At  the  mouth  of  the  Hawk  river  I  met  Mr. 
rHs  and  party,  who  had  been  prospecting 
r  11  days.  They  had  been  searching  in 
anite  and  gneiss  along  the  chain  of  lakes 
*t  described,  and  had  found  nothing  at  all. 
lis  is  the  usual  experience  <^f  those  who 
ve  prospected  the  gneissic  country'. 
On  the  north  side  of  the  west  end  of  Mani- 
wick  are  bands  of  diabase  six,  10  and  200 
rtinvpst    feet  wide,  enclosed  in  gi-anite.  About 

!n^towick  ^^'^^^  "'^y  "P  ^'^®  ^^^^  ^"  ^'^^'  north- 
^^-  west  shore  the  contact  of  the  granite 

id  schist  occurs.  The  granite  is  the  later, 
le  schists  strike  about  east,  as  do  those  en 
e  opposite  side  of  the  lake.  Near  the 
ntact  the  schists  dip  45*^  to  the  north. 
On  the  north  of  the  contact  Allan  and 
olan  have  staked  some  claims.     N<»  work 


had  been  done  on  them  and  I  did  not  vj.sit 
them.  Mr.  AHan  states  that  he  has  two  veins 
each  three  feet  wide  which  can  be  traced  for 
a  mile.  Samples  which  he  showed  me  were 
heavily  mineralized.  One  which  I  took  con- 
tained about  10  per  cent,  of  <'alenH  and 
yielded  $2.67  in  gold. 

Farther  to  the  northwest  F.  D.  Grant  has 
located  tw«)  claims.  One  is  on  a  bedded  vein 
ruiuiing  110  in  hornblende  schist.  The 
other,  which  I  did  not  see,  is  said  to  be  four 
feet  wide  and  to  carry  free  gold. 

One-half  mile  inland  is  a  lake  nearly  a  mile 
long  and  a  <juarter  wide ,  bearing  east  and  west. 
On  the  south  is  a  chlorite  schist  striking  100*. 
One  mile  inland  is  a  felsite  schist  striking 
110".  On  the  north  of  the  lake  is  a  quartz 
vein  four  feet  wide. 

The  remainder  of  this  trip  through  Mani- 
towick and  Dog  lakes  has  been  incorporated 
with  the  description  of  the  trip  from  Misean- 
abie  to  Michipicoton.  IJy  keeping  men  and 
supplies  well  in  advance  I  was  able  to  make 
this  trip  from  Michipicoton  to  Missanabio  in 
a  little  less  than  three  da3s.  Of  this  time 
two  whole  mornings  were  devoted  to  trips 
inland,  and  many  other  shorter  stops  were 
made.  Sunday,  September  2<),  was  spent  at 
Missanabie. 

Missanabie  to  Magpie  Lake 

After  purchasing  su])plies  <jn  Monday  morn- 
ing we  started  again  for  Michipicoton  by  way 
of  the  Magpie  river.     I  was  warned 

Hoad  wiitors  ,  i-.\'       i.      • 

of  Mi.  hipi-   that  1  would  have  some  dirbculty  m 

cotun  river.  i.      i.i       i         i         i.  r 

gettnig  across  to  the  head  waters  of 
this  stream,  and  it  proved  to  be  the  case. 
We  coasted  along  the  n(»rth  shore  of  Dog 
lake  and  through  the  narrows  leading  into 
Loch  Alsh.  Poth  shores  are  Huronian. 
(rlacial  stria'  north  of  Rabbit  island  bear  45'  ; 
the  schists  here  strike  78'.  At  the  narrows 
are  a  number  of  felsite  dikes  striking  153'. 

The  canoe  route  to  Wabatongusheen  is  not 
up  the  Loch  Alsh  river  as  would  be  expected, 
but  by  portage  from  the  extreme  west  end  of 
Loch  Alsh.  It  was  at  this  point  that  the 
volunteers  in  1885  left  the  train  and  were 
driven  across  a  gap  of  42  miles.  The  portage 
begins  in  a  sandy  bay  and  passes  at  once  over 
the  railway  track  and  up  a  steep  hill.  It  was 
crossed  in  13    minutes  with  a   heavy   pack. 
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The  rock  on  the  portage  is  a  chlorite  schist 
striking  63''.  A  lake  six  chains  wide  was 
crossed,  and  then  another  portage  six  minutes 
long  over  a  burnt  hill  brought  us  to  a  second 
lake.  This  lake,  an  L  in  shape,  is  62  feet 
above  Dog  lake  and  about  one-quarter  of  a 
mile  each  way.  The  stream  flows  in  and  out 
at  the  northeast  corner.  A  narrow  channel 
with  little  current  connects  with  the  third 
lake  an  eighth  of  a  mile  long.  A  third  port- 
age three  chains  long  leaves  this  at  the  north- 
east angle.  Wabatongusheen  lake  I  made  10 
feet  higher,  that  is  72  feet  above  Dog  lake. 
The  lower  end  of  the  lake  is  in  chlorite  schist 
striking  108°.  At  the  first  narrows  directly 
north  of  the  outlet  is  a  gneiss  striking  128°. 
From  here  to  Magpie  lake  almost  the  only 
rock  was  this  gray  gneiss.  Wabatongusheen 
is  surrounded  by  low  hills  well  wooded  with 
spruce  and  poplar,  though  burnt  in  a  few 
places.  The  lake  is  named  from  the  sandy 
narrows  connecting  the  two  parts.  Itisl4miles 
long  and  is  the  source  of  the  Michipicoton. 

At  the  north  of  the  lake  we  spent  some 
time  looking  for  an  old  trail  leading  to 
Crossing  the  I^eclionegoness  lake.  I  went  one 
Hudson'bay  ^^^®  west  on  low,  swampy  ground, 
waters.  "^ut  failed  to  find  the  lake  where  it 
was  shown  on  the  geological  map.  This 
having  failed,  I  went  north  into  Oba  lake, 
expecting  to  cross  from  its  southwest  corner 
into  the  foot  of  Magpie  lake.  My  Indian  at 
first  told  me  that  this  was  feasible,  but  on 
reaching  Oba  he  said  he  had  tried  a  few 
weeks  before  and  failed.  As  a  result  we  had 
to  go  to  a  portage  at  the  north  end  of  Oba 
many  miles  out  of  our  way.  Between  Waba- 
tongusheen and  Oba  there  are  five  portages. 
The  first  one  is  about  a  third  of  a  mile  in 
length.  The  trail  is  wet,  stony  and  poorly 
cut  out.  It  crosses  the  divide,  which  is  not 
10  feet  above  the  lake,  between  the  Superior 
and  Hudson  Bay  slopes.  A  small  pond  at 
the  north  end  is  crossed  and  then  a  little 
creek  followed  to  Oba.  The  second  portage 
along  the  creek  through  a  tamarac  swamp  is 
10  chains  long.  Six  chains  down,  the  third 
one  begins.  It  is  about  one-quarter  of  a  mile 
long.  The  fourth  portage  is  six  chains  and 
the  fifth  eight.  The  whole  distance  is  about 
two  miles.  It  took  us  three  hours  to  cross, 
making  two  trips  on  the  portages. 


Oba  lake  is  about  12  miles  long,  divided  by 
a  narrows  into  two  equal  parts.  An  aneroid 
Oba  lake  to  reading  gives  it  the  same  elevation 
Magpieiake.g^g  YVabatongu sheen.  On  the  west 
side  it  has  been  pretty  thoroughly  burnt. 
The  rock  surrounding  is  a  gray  gneiss.  On 
the  south  side  a  prominent  dike  of  diorite 
was  noticed.  Just  south  of  the  narrows  a 
creek  enters  from  the  west  and  we  pushed  up 
some  distance,  believing  it  led  to  the  port- 
age. The  creek  is  really  dead  water  meander- 
ing in  a  grassy  meadow.  I  afterwards  learned 
that  a  portage  could  be  made  here,  but  that 
the  trail  had  not  been  used  for  years. 

Above  the  narrows  we  discovered  an  Indian 
hunter's  lodge  and  gladly  made  inquiries. 
The  old  man,  named  Gebo,  was  not  content 
to  point  out  the  way  but  insisted  on  going 
with  us.  On  parting  with  him  three  hours 
later  T  learned  the  reason.  He  was  suffering 
with  quinsy,  and  followed  me  hoping  that  I 
would  give  him  medicine. 

The  canoe  route  follows  a  stream  which 
enter.^  a  grassy  bay  dbout  two  miles  north  of 
the  narrows.  The  creek  winds  about  in  a 
burnt  tamarac  swamp  for  about  five  miles. 
Near  the  end  of  the  canoeable  part  the 
stream  divides.  The  larger  branch  cornea 
from  the  south.  The  northern  or  right-hand 
one  is  to  be  followed.  In  a  few  yards  it 
becomes  overgrown  with  willows  so  that  the 
canoe  is  propelled  with  difficulty.  The  port- 
age begins  at  the  foot  of  a  well  burnt  hill. 

For  several  miles  around  this  point  the 
country  had  been  burnt  thoroughly  bare. 
Low  rounded  hills  of  gneiss  were  seen  on 
every  hand.  In  the  hill  at  the  portage  there 
were  some  small  masses  of  mica  schist. 
Crystals  of  felspar  three  inches  long  were 
seen  here. 

The  first  portage  is  along  the  northeast 
side  of  the  river  for  a  quarter  of  a  mile.  It 
is  over  well-burnt  land,  covered  with  soil 
and  some  boulders.  Across  the  creek,  which 
is  here  several  canoe  lengths  in  width,  the 
second  portage  begins.  There  is  no  regular 
trail.  The  course  is  northwest  through  a 
burnt  swamp  and  over  a  hill.  There  is  much 
fallen  timber  to  be  climbed  and  boulders  are 
numerous.  Tlie  creek  we  ascended  turned 
off  to  the  north  and  an  arm  from  Maigi)ie 
lake  C(mtinued  as  a  swamp  nearly  reaches  it. 
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The  divide,  again  a  contiiuntul  one,  cannot 
be  over  10  feot  above  Magi)ie  lake.  An 
aneroid  determination  made  Magpie  lake  33 
feet  ab(we  Oba,  but  this  is  certainly  exces- 
sive. The  barometer  was  rising  all  day. 
Five  or  10  feet  would  be  nearer  the  mark. 
This  ])ortage  must  be  a  mile  and  a  half  long. 
Its  roughness  and  length  were  very  fatiguing. 
It  took  six  hours  of  hard  work  to  get  from 
Oba  to  Magi)ie,  the  men  making  two  trijts  on 
the  portage.  Near  the  Magpie  end  (>(  the 
portage  a  small  mass  of  included  Huronian 
schist  was  noticcnl. 

Grasett  to  .Wichipicoton 

Maj<pie  lake  is  about  15  miles  long  and 
three  wide  in  its  broadest  part.  It  consists 
Magpie  '*^  *'^"  parts  aluiost  equal  in  length, 
Lake.  united  by  a  narrow  channel.     Gray 

Laurentian  gneies  surrounds  it  on  all  sides. 
On  a  small  island  two  miles  from  the  north 
end  and  close  to  the  west  shore  a  mass  of 
greenstone   with   porphyritic  felspar  occurs. 


on  H'l  island  towards  the  nc»rth.  East  <•!  lac 
narrows  is  a  .sand  iiank  30  feet  high.  From 
the  sotithwestern  end  of  the  lake  a  canoe 
route  of  two  miles  leads  to  the  railway  track 
one  mile  east  of  Grasett  station. 

The  Magpie  river  tlows  out   at  the  south- 
east angle  and  crosses  the  railway  at  a  [xjint 
live  miles  east  of  Grasett.     From 

DeBoent  of  ,  ,  . ,  , . 

Mugpie  the  lake  to  the  railway,  a  distance 
of  two  miles,  the  river  falls  perhaps 
three  feet,  and  just  below  the  bridge  about 
eight  more.  The  height  of  the  river  at  the 
bridge,  according  to  the  C.  P.  K.  profile,  is 
531  feet,  and  so  Magpie  lake  is  534  feet 
above  Superior. 

For  the  convenience  of  other  travellers  1 
give  heve  in  tabular  f(»rm  a  brief  description 
of  the  portages  which  we  made  on  <»ur  trip 
down  the  Magpie.  The  number  dei»end8 
very  largely  on  the  amount  of  water  in  the 
river,  and  as  this  was  low  in  September  we 
lightened  our  canoes  at  several  places  not 
mentioned  in  the  table.     There  are,  in  addi- 


No.  of 
portage. 

Height  of 
fall. 

Portage  on 

Character  of 
portage. 

Appro.ximate 
iength. 

Time  to  paddlw 
between 
portageu. 

1 

2 

3 

4.... 

A  pitch 

6 

6 

7 

8 

9 

10. 

11 

12 

13 

S  feot  

2     "    

5    •'    

16     •'     

2     " 

east    

good 

st'^ny 

good 

8  chains 

2       "       .... 

u      '■     .... 

16 

■  18  mia. 
]  31     " 
1   14    " 
!■  41     " 

1  r)2   " 

{■    2  hr». 

j-    5  mJD. 

}3- 

1    3hrH  40.nin. 

1    2   '•     10     " 

}    1    •'    .30     " 

10  iniD. 

Driftwood    . . 
15  feet  

8     "     

3     "    

10     "    

2     '« 

m   *•   

73     ••    

113      '    

east    

west 

east    

west 

g(n>d  . .    .... 

rough 

it 

5  chains .... 
U       "            . 

8 

1       "            . 
10 

1       " 
20 
20 
30      "      .... 

l< 

east    

west 

good 

"     

steep  hill 

good 

At  the  north  end  of  the  lake  the  land,  which  tion,   very  many  strong   currents    which   in 

is  the   watershed  between   Hudson  bay  and  coming  up  stream  might  necessitate  ]>ortag- 

lake  Sui)erior,  is  low  and  swampy.     At  the  ing.     Exclusive  of  the  rapids  the  stream  falls 

centre  of  the  lake  there  are  high  bluffs  on  the  210  feet  in  00  miles,  or  over  3i  feet  a  mile, 

west.     A  glacial  stria  bearing  8°  was  noted  while  theaggregate  of  the  falls  is  315  feet. 
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The  only  method  available  for  measuring 
the  distance  between  the  portages  was  the 
time  consumed  in  paddling  from  one  to 
another.  In  our  case  the  rate  of  travel  was 
three  to  four  miles  miles  an  hour,  depending 
somewhat  on  the  velocity  of  the  stream. 
Calculating  in  this  way,  1  make  the  distance 
from  Magpie  lake  to  Michipicoton  Post  a 
little  over  60  miles,  following  the  bends  of 
the  stream.  In  a  straight  line  the  distance 
is  about  44  miles. 

At  the  first  portage  the  railway  cuts 
through  a  moraine  on  the  east  bank  of  the 
Details  of  fivcr.  The  top  of  it  I  found  to  be 
the  portages.  g^]^oyt  78  feet  above  the  track,  and 
so  111  feet  above  the  river.  The  boulders 
were  mostly  gneiss  and  granite,  though  frag- 
ments of  Huronian  schists  were  very  fre- 
quent. Pebbles  of  limestone  were  also  quite 
easily  found.  Some  of  these  resemble  the 
buff-colored  Devonian  limestone  of  lake  Win- 
nipeg, and  have  probably  come  from  the 
palaeozoic  area  south  of  James  bay. 

For  some  miles  below  the  railway  crossing 
the  Magpie  is  a  series  of  narrow  lakes  only  a 
few  chains  wide,  connected  by  short  stretches 
of  current  flowing  over  gravel  and  boulders. 

At  the  top  of  the  fourth  portage  the  river 
skirts  a  sand  plain  40  feet  above  the  water. 
The  plain  seems  to  l)e  of  small  extent  and 
low  ridges  of  gneiss  are  seen  outcropping. 

The  fifth  portage  is  caused  by  a  tangled 
mass  of  driftw^ood  which  has  lodged  in  the 
stream.  The  portage  is  short  and  good,  but 
the  obstruction  might  be  removed  with  little 
labor.  Thiee  miles  below  recent  fires  had 
entirely  denuded  the  gray  gnei?s,  which  could 
be  seen  for  some  miles  inland. 

At  11  miles  below  Magpie  lake  there  is  a 
large  mass  of  Huronian  schist  on  the  west 
bank.  The  real  contact  is  however  five 
miles  farther  down.  About  a  mile  below  this 
apparent  contact  the  sixth  portage  is  reached. 
The  seventh  and  eighth  follow  in  quick  suc- 
cession. Nearly  three  miles  below  a  long 
series  of  shallow  rapids  can  be  lun  in  high 
water.  Our  guides  paddled  and  waded  down 
while  we  walked  along  the  bank.  The  walk- 
ing on  the  east  bank  is  fair,  but  there  is  no 
regular  portage. 

Sixteen  miles  from  the  outlet  of  Magpie 
lake    the    ccntact    of    the    Laurentian    and 


Huronian  is  seen  in  a  hifgh  hill  on  the  east  of 
the  stream.  The  strike  of  the  rocks  is  SS"", 
and  both  to  the  north  and  south  of  the  ridge 
is  an  extensive  gravel  and  sand  plain.  On 
the  north  side  the  plain  is  nearly  100  feet 
high  and  has  been  terraced  by  the  river.  On 
the  south  the  plain  is  more  extensive.  From 
the  hill  a  number  of  kettle  holes  could  be 
seen,  and  four  or  five  miles  to  the  east  a 
considerable  lake  was  recognized  by  the 
vapor  rising  above  it  in  the  early  morning. 
The  hill  is  seen  on  the  west  also,  but  at  a 
greater  distance.  A  strong  current  is  the 
only  obstruction  in  the  stream.  According 
to  aneroid  readings  at  the  rapids  and  esti- 
mates for  the  current  this  point  is  98  feet 
below  Magpie  lake. 

For  five  miles  the  river  runs  through  a 
sand  plain  covered  with  jack  pine,  spruce  and 
a  little  tamarac.  In  places  the  sand  is  under- 
laid with  stratified  clay,  which  is  quite  free 
of  boulders.  Eight  miles  below  the  contact 
a  small  creek  comes  in  from  the  east.  At 
the  ninth  portage,  two  miles  lower  down,  the 
rock  is  a  chlorite  schist  striking  128°. 

Below  the  portage  is  a  narrow  lake  three 
miles  in  length.  On»  the  west  side  a  creek 
comes  in  about  two  miles  from  the  north,  and 
up  this  the  old  tote-road  to  Grasett  runs. 
To  the  south  of  the  mouth  is  a  steep  hill  275 
feet  high.  The  strike  of  the  rock,  which  is 
diabase,  is  98"".  At  the  south  end  of  the 
lake,  29  miles  from  Magpie  lake,  the  tote- 
road  crosses  to  the  east  bank,  which  it  fol- 
lows for  three  miles  and  then  strikes  inland 
to  the  upper  end  of  Wawa  lake. 

At  the  tenth  portage  a  few  straggling  ash 
trees  were  noticed.  As  lower  elevations  were 
reached  they  became  more  numerous.  From 
this  point  the  river  is  surrounded  by  high 
hills  until  it  reaches  the  Michipicoton. 

The  eleventh  portage  is  over  a  hill  160  feet 
high.  The  river  falls  60  feet  in  three  main 
chutes,  with  rapids  between.  The  lower  fall, 
visible  from  the  foot  of  the  portage,  is  about 
20  feet  high.  The  hill,  which  is  of  gravel,  is 
very  steep  and  the  portage  is  poorly  cut  out. 
One  mile  and  a  half  below  the  rock  is  a 
ihlorite  schist  striking  58°.  The  boulders 
are  here  mostly  greenstones  and  quartzite, 
with  little  granite.  Small  (juart/i  lenses  are 
fre(juently  seen  in  the  chlorite  schist. 
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Between  eight  ami    nine   miles  below  the  At  the  foot  of  the  kettle  ImjIow  the  second 

eleventh  or  Steep  Hill  iMnta^'o  a  siuall  stream  falls  the  stream   in  autumn  is  contined  to  a 

enters  from  the  east.     A  short  distnnce  below  narrow  channel  in  very  hard-rock.    OnOcto 

the  strike  of  the  chlorite  schist  was  observed  ber  8  we  found  il  to  be  10  feet  wide  and  six 

to  be  68  .     From  here  down  there  is  a  notable  feet  deep,  but  ti<jwing  with  great  velocicy. 

increase  in  the  number  of  (|uart/  pebbles  in 

the  bed  of  the  stream.  MichipiCOtOll    ailU    VlCillity 

At  about  11  miles  below  Steep  Hill  portage  ^r    1  •    •                             1     1    /•        . 

-,.,.,.,          J        J              ^    irx  n     ^  Michipicoton   wjis  reached   for  the  second 

a  bank  of  stralihed  sand  and  gravel  40  feet  '                                          .           ,       ,  .    , 

,  .  ,              ,            1       mi      1            oi.  r     .  tune    on    October   4.       Acceptnig    the    knid 

high  was  observed.      Ihe  lower  20  feet  con-  ...         ,,-■-.•                *    .^» 

.       ,     .         ,    ,,        ^n.     e            1       1   1^-     II  nivitation  of  the  Dn-cctor  of  the  Bureau  of 

sisted  of  sand,  then  10  of  gravel  and   nnally  __.          ,          .      •  ,    ,  •             ,       111.1 

.-     .         ,                     ,,    ,.,    ,,             ,          ,  Mmes,  1  staid  with  him  at   the  old  Hudson  s 

10  of  sand  on  top.      Until   the  next  portage  ,        ,^            ,„,                             •  ,     /^    , 

,     ,                     •   1  i.       1       1           ^i_  Bay  Post.      Ihe  men  were  i)aid  off  the  next 

was  reached  seven  or  eight  miles  down,  these  ''    .             ,             ,      ,          __.           ,  . 

.,.    ,            ,                           ,                    .    ^  morning  and  sent   back   t<»  Missanabie  with 

stratified  gravels  were   seen  at   m«ny  points.  ,                       m        1 

_      ,,       ,                      1    ^  .     ^1  the  canoes.      1  »*o  days  were  given  t-o  writ  mi' 

On   the   lower  gravel   nats  there  is  (luite    a  .                     "^              ,        1  ••             , 

,,.,,,        ,         .,       ^  ,.,      .,       ,    ,  a     i)relimii)arv    report    on   tlie    district,   and 

grow  til  of  black  ash.     About  l,i  miles  below  ,          ,       .      '        .,,           •     ,     p    , 

,  .            .                               -           m-  1  •    •     .  then  the  time  until  tlie  arrival  of  the  steamer 

this    i)ortage,    or   seven    trom    Michipicoton  .               .    .         .... 

.                        ,111x1       111.  was  spent  m  examining  the  viciuity. 

post,  a  canoe  route  leads  by  trail  and  lake  to  -.r-  1  •   •            t-.        ••           1           . 

,     -  ,,,         ,  ,  Michipicoton  Bost  is  situated  on  the  south 

the  western  end  of  >V  aw  a  lake.  -i       ,    ,       •          1    ir          ■■,    e 

,       .      .,        ,          ..1      ..      ir^i           ^  side  of  the  river,  halt  a  mile  from  its  ni<»uth. 
A  couple  of  miles  above  the  twelfth  port- 

^^    1        1      c            ^             *-        i.  ^^  •  MichiDicoton  ^^  ^^'^^  O"*-'  ^•'"^' M"'t«-*  » I'reteiitious 

age   a  small   band  of  conglomeiate   striking  Micmpitoion              ,,.,,.,., 

°Qo            ,            1       4     1      .    r  .           ui  pojt,  the  buildings  benii?  large  and 

148    wjs  observed,     A  short   distance   below  .,,           ^             ,                          , 

-                          PI*              .1     -^  •  numeroiH.     All  are   deserted  now  exceijt  bv 

red  granite  was  found.     Apparently  it  is  an  i        ^ 

,   ,,  .          1       u-  1      "           i.1  a  caretaker.    Acros.s  the  stream  and  east  i»f  the 
eruptive  mass  of  this  rock  which  causes  the 

r  11      .    ^1       ,       ip.i            n     4.     i-           \.  Magpie  is  the   Indian   village.     The  Indians, 

fall    at    the    twelfth    or    Contact    })ortage    a  *="                                         °                              ' 

,      ^    ,.  ^           ,    1           m                 1          r  11  about  bO  111  number,  are  not  on  the  reserve, 

short  di.stance   below,      ihe  river   here   tails  ,  .  ,   .                       1     -i        ,, 

f,r,  r    j_  •                             r     u   i.            1           1  which  IS  on  the  north  Side  of  Michipico  on  bay. 

73  feet  in  a  succession  of  chutes  and  rapids.  mi         •          1 

m,                   i.   i.1       1                 1    •                          1  The    river  flows   parallel  to  lake   Superior 

The  gorge  at  the  lower  end  is   narrow  and  -.11 

...                1  u      t-                     i.  J    1         i.1  for  over  a   mile  and   about  one   mile  inland. 
j)recipitous,  and  has  been  excavated  along  the 

^     ,     £   ,,              .,           1      1  •  i.  r  Between   lies  an    irregular  sand    plain  cov- 

contact  of   the  granite    and  schist  for  some  ^                      * 

dist^mce.     Above  the  falls  both  banks  of  the  ^f*^^^  '''^^'  «P^"^^  ^"^\  "^^^'^  ^^«^'«-     ^^'^'^  '^ 

.,       1    1         ,    .,  the  shore  it  is   entirely  sand,  but  further  in 

stream  are  granite ;  below   both   are  green-  -^           ' 

rpi            .               .,            i.    •  1      •  there  is  more  loam.''     At  the  Post  excellent 

sttme.     Ihe  portiige  on  the  west  side   is  over ^_ 

a  steep  hill  of  morainic  material.  Probably  '^  The  plain  on  which  the  Post  stands  is  thus 
at  one  time  this  blocked  the  stream  to  a  described  by  Loais  Agasaiz,  who  visited  the  local- 
height  of  40  feet  or  more,  and  caused  the  *^y/°  ^^^^''  "  "^^  ^*^^  ^^'''''^  ^--^^"^  ^°«t^^»- 
,  .,.  .  ,,  ,  1  1  p,  PI,  1  series  of  interesting  phenomena.  eHuecially  near 
deposition  in  the  lake  aboveof  layers  Oi  Slit  and  ..  iu  r  1  i.  •  •  i.  .l  t  , 
*■                                                       "^  the  mouth  of  larger  rivers  emptying  into  the  lake 

peat  now  found  in  the  banks  al)ove  the  falls.  ^ver  fl.UB,  where  parallel  walls  of  loose  materials 

The  strike  of  the  schists   in   the   lia'f  mile  driven  by  the  action  of  the  like  against  the  mouth 

between  the  contact  and  the  thiiteenth  port-  of  the  river  have  successively  stopped  its  cours* 

ages  is  about  1(35'.      'I  he  last  i)ortage  is  down  and  caused  it  to  wind  its  way  b«'tween  the  repeated 

hill  over  a  good  trail  for  three-eighths  of  a  accumulatioas  of  such  obHacleb.   The  lower  course 

•  1     i.              •    i.               -i.      4.U      u     1             -D  of  Michipicoton  river  is  for  several  miles  dammed 

inue  to  a  point  opposite   the   Hudson  s   Bay  .      ,               ,                    .         ,, 

,,     ^       mi        •         r  11       1       i.ii.>ir     i.-       1       .  up  in  that  way  by  concentric  walls,  across  which 

Post,     The  river  falls  about  llo  feet  in  about  ..u       •         u           ..    •..     \    1         j       •   j-        . 

the    nver    has    cut    its    be  1,    and    winding    be- 

one-eighth  of  a  mile.     Numl)ering  from   the  ^^^^,,  t,hem  has  repeatedly  changed  itH  direction. 

lowest  falls  the  heights  are  :  breaking  through  the  8uccee«ive  walls  in  different 

First  falls 2G  ft.  places.     The  largest  and  lowest  of  the^e  walls,  a 

Second  falla 89  "  kind  of  river  terrace  near  the  margin  of  tht- lake, 

Rapids 10  "  (?)\  shuts  at  present  the  factory  from  the  immediate 

Third  falls 25  '*  (?)  >40  ft.  lake  shore,  and  the  river,  which  has  cut  its  way 

Rapids 5  "  (?)  ■'  between  the  rocks  to  tho  right  and   the  walls,  has- 

Fourth  falls 8  "  left  a  bo'.d  bank  in  this  dam    'j   its  left  shore."— 

113  Lake  Superior,  p.  414. 
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potatoes  were  dug  during  my  visit.  Along 
the  shore  of  lake  Superior  this  sand  beach 
extends  for  a  mile  and  a  half.  Apparently 
it  does  not  shelve  out  gradually,  but  dips 
suddenly.  In  the  form  of  the  beach  and 
the  character  of  the  sands  this  resembles  the 
terraces  farther  inland. 

A  small  rocky  island  lies  at  the  mouth  of 
the  Michipicoton.  A  few  years  ago  the 
channel  lay  to  the  north  of  this  islet,  but  now 
it  is  blocked  by  a  sand  bar  and  the  river  flows 
on  the  south.  The  channel  is  shallow  however, 
and  the  waves  break  on  the  bar  at  its  mouth. 

The  harbor  for  steamers  is  at  Little  Gros 
Cap,  three  miles  west  of  the  mouth.  Boats 
Little  Gros  °^  ^^^®  fishing  station  have  been 
Cap  harbor,  transporting  passengers  and  goods 
from  Gros  Cap  to  the  Wawa  landing.  The 
old  tote-road  runs  around  the  shore  to  the 
same  point.  The  distance  is  somewhat 
longer,  and  the  road  is  very  rough.  It 
is  now  overgrown  wiih  small  brush,  and  the 
bridge  across  the  Magpie  is  gone.  The 
remains  of  the  old  camps  of  the  teamsters 
can  still  be  seen  across  the  Michipicoton 
river  from  the  Post. 

A  little  over  a  mile  south  of  Michipicoton 

Post  is  a  claim   on   which  I  found   a  quartz 

vein  ia  granitoid  gneiss.     This  area 

Mining  ...  n  t      • 

claims  near  of  gneiss  IS  very  small  and  is 
entirely  surrounded  by  Huronian 
schists.  The  vein  runs  east  and  dips  to  the 
north.  The  quartz  contains  a  little  pyrite. 
A  random  sample  contained  $4.64  of  gold. 
Nearly  a  mile  farther  southeast  another 
sample  of  quartz  was  taken  from  a  vein. 
This  yielded  $14.05  in  gold.  South  of  this 
is  a  small  lake  near  the  shore  of  which  I  took 
a  sample  of  quartzose  schist  carrying  10  or 
15  per  cent,  of  pyrite.  An  assay  gave  $1.09 
in  gold.  This  lake  is  a})out  a  quarteiHof  a 
mile  long  and  the  same  wide.  A  very  pretty 
creek  leads  to  another  lake  below.  Finally 
the  stream  emerges  at  lake  Superior  just 
where  the  sand  beach  ceases.  The  rock  to 
the  south  is  a  talc  schist.  * 

A  mile  up  the  Magpie  is  location  B,  taken 

up  by  J.  W.  Johnston  about  1870-1.    Guided 

by  Andr^,    Mr.    Blue  and   myself 

Old  workings  ^   ■,      ■,       ^  ^    ^^^ 

near  the       scrambled  along  the  hill  to  the  east 
of  the  Magi)ie  to  visit  the  old  work- 
ings.    It  had  been  stated  in  the  newspapers 


that  thousands  of  dollars  had  been  spent  by 
Johnston,  and  we  were  anxious  to  see  how  and 
where.  Andre,  a  native  of  Michipicoton  island, 
remembers  the  mining.  He  says  four  men 
were  employed  for  five  months.  The  amount 
of  work  performed  bears  out  this  statement. 
We  found  a  quartz  vein  in  quartz  porphyry 
exposed  along  the  face  of  a  cliflf.  The  vein 
runs  80°  and  is  about  eight  feet  wide  at  the 
top  where  enclosed  in  the  wall  rock.  The 
country  rock  is  itself  well  mineralized.  The 
only  work  was  an  open  cut  at  the  base  of  the 
cliff.  This  is  now  filled  with  quartz  blocks 
which  have  fallen  or  were  blasted  off  the  cliff. 

At  Little  Gros  Cap. 

On  Saturday  afternoon  we  went  to  Little 

Gross   Cap  to  be  ready  for  the  steamer  on 

Sunday  morning.     The  rocks  in   the  vicinity 

of  the  wharf  are  agglomerates  striking  70°, 

One  piece  of  rock,  which   was  not 

Exploring       . 

Little  Gros   in  place  but  did  not  seem  to  have 

Cap.  nip  1   •  •     . 

travelled  far,  was  a  schist  containing 
a  well  rounded  boulder  of  granite.  Mr.  Blue 
and  myself  attempted  to  reach  the  old 
hematite  mine.  It  was  blowing  strongly,  and 
as  we  could  not  paddle  around  the  point  we 
attempted  to  cross  it.  The  neck  of  land  is 
quite  narrow,  but  the  hills  are  very  steej). 
We  spent  nearly  four  hours  travelling  around 
the  cape,  but  failed  to  find  the  old  workings. 
The  next  morning  we  plainly  saw  the  dump 
from  the  steamer.  J.  W.  Johnston  was  also 
interested  in  this  property.  Considerable 
work  was  done  in  testing  it,  but  no  regular 
shipments  were  made.  Mr.  Macfarlane  made 
a  report  on  the  property  which  was  published 
in  the  Geological  Survey  Report  of  1866.  As 
it  is  almost  inaccessible  now,  it  is  reproduced 
here : 

"  Gros  Cap  forms  a  small  peninsula   which 

projects  into  the  lake  from  the  north  shore 

of  Michipicoton  harbor.     The  iron 

TheHema-         ,  .    ^  . 

tite  mine     mine   is   situated    nearly    but   not 

on  the  ('ape.  .  ' 

quite  at  its  southern  extremity. 
The  rock  which  forms  this  extremity  seems 
to  consist  in  places  merely  of  pyroxene  and 
chlorite,  and  at  others  itgraduates  into  diabase 
and  diabase  schist.  To  the  north  of  this  the 
measures  are  to  a  great  extent  concealed,  but 
vertical  (juartzite  striking  n.  63°  w.  pro- 
trudes, and   a  thickness   of  150  feet  would 
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seem  to  be  occupied  by  a  ijuartz  bed  similar  to 
the  one  accoinpanyinj^  the  ore.  Succeeding, 
and  probably  underlying  it  to  the  northward, 
come  about  300  feet  of  greenstone  slate  con- 
taining in  phices  both  calcareous  matter  and 
iron  pyrites.  This  slate  is  underlaid  by  the 
ore  bed,  and  where  seen  closest  to  the  latter 
it  strikes  n.  25'  w.  The  opening  in  the  ore 
bed  is  about  10  feet  wide,  but  this  evidently 
does  not  include  the  whole  of  the  ore  bearing 
nuk,  which  here  seems  to  occupy  a  valley 
!  iinning  northwestward  between  higher  rocks. 
The  foot  wall  t)f  the  oj)ening,  which  consists 
to  a  great  extent  of  ore,  runs  n.  ."37  w.,  and 
lij)s  60'  south  westward.  The  excavation  has 
been  carried  in  on  the  strike  of  the  bed  for  a 
I  {.stance  of  120  feet,  and  with  a  depth  of 
;ilK)ut  20,  at  a  level  about  ten  feet  ai)ove  the 
lake.  This  is  on  the  east  shore  of  the  pen- 
insula, and  at  a  very  convenient  j  lace  for 
shipi)ing  ore.  The  latter  is  a  compact  hema- 
tite, which  is  intercalated  with  bands  of 
quartzite.  The  thickness  of  the  bands  of  ore 
varies  from  one-half  to  four  or  five  inches. 
The  (]uartz  bands  are  sometimes  crossed  by 
small  cracks  ci»ntaining  calcspar,  and  this 
mineral  is  sometimes  also  present  among  the 
ore,  which  occasionally  assumes  in  cavities  a 
fibrous  structure  and  botryoidal  forms.  The 
total  thickness  of  the  ore-bearing  bed  is  about 
<50  feet,  but  the  upper  part  is  very  poor,  con- 
taining merely  finely  disseminated  ore.  An 
occasional  band  of  pretty  solid  ore  is  found 
about  six  feet  from  the  hanging  wall  of  the 
bed,  but  here  the  quartz  forms  much  the 
largest  body  of  the  rock.  Here  the  strike 
is  N.  20"  to  30°  w.,  dip  50'  s.  w.  On  following 
the  depression  which  concides  with  this  strike 
the  ore  bed  is  seen  to  come  out  close  to  the 
lake,  on  the  west  side  of  the  peninsula,  but 
here  the  ore  is  very  poor,  consisting  only  of 
■disseminated  varieties.  Various  openings 
have  been  made  t)n  the  strike  across  to  the 
main  working,  but  they  were  tilled  with  water 
at  the  time  of  my  visit.  The  ore  was  then 
daily  increasing  in  solidity  at  the  main  work- 
ing, and  if  the  same  improvement  should  con- 
tinue a  remunerative  mine  would  soon  be  the 
result.  This  ore  bed  is  underlaid  by  calcar- 
eous greenstone  slates,  of  which  a  thickness 
of  several  hundred  feet  intervenes  between 
it  and  a  third   quartzose  bed,  which  has  aleo 


been  worked  for  iron  ore  at  its  outcr«»p  near 
the  lake,  on  the  east  side  of  (iros  Cap.  This 
ore  bed  seems  to  occui)y  a  similar  dejiression 
which  strikes  acro.s8  to  the  we-t  side,  where  a 
second  (juartzose  bed  containing  ore  is  ex- 
posed. Here  the  rocks  strike  N.  30'  w.,  and 
dij)  45"  s.  w.  At  the  point  where  this  bed 
was  worked,  and  from  which  some  ore  waa 
shipped,  the  strike  is  x.  50'  w  ,  and  the  dip 
48'  s.  w.  The  ore  is  of  the  same  character 
as  in  the  bed  last  described,  but  it  is  less 
rich.  Underlying  this  bed,  and  continuing 
to  the  mainland,  are  found  greenstone  nlates, 
varying  in  color  from  liglit  to  dark  green, 
the  strike  of  which  is  obscure  t>wing  t/>  tho 
prevalence  of  diagonal  j<  tints.  "^ 

Leaving  Gros  C.\\)  on  Sunday  mornnig  at 
10  we  reached  Sault  Ste  Marie  about  two 
o'clock  the  next  morning  ;  and  leaving  there 
on  the  noon  train  we  reached  Toronto  on 
Tuesday  morning  October  12,  or  48  hours 
from  (Iros  Cap. 

Summary  of  the  Geology. 

The    great    majority    of    the    rocks    of  the 

Mining  Division  belong  to  the  Laurentian  or 

Iluronian  systems.     Of   the  former 
RockB  of  -^ 

the  Mining  S3stem  the  almost  universal  rock  is 

Division 

^  o^*y  gneiss,  finely  grained  and 
not  particularly  well  stratified.  At  many 
places  it  becomes  thoroughly  granitic  in  struc- 
ture, and  then  is  often  coarser- grained. 
While  usually  a  dull  gray  in  color,  there  are 
limited  localities  where  a  red  felspar  has  given 
a  brighter  tone  to  the  rock.  The  Iluronian 
rocks  are  more  varied  in  character.  Massive 
diorites  and  diabases,  and  hornblende  and 
chlorite  schists  are  most  conmion.  Slates, 
felsites,  <|uartzites  and  sericite  schists  are  less 
common.  Conglomerates  occur  at  Little 
Gros  Cap  and  northeast  of  Manitowick. 
Around  Wawa  lake  there  is  a  considerable 
area  of  quartz  porphyry.  The  east,  north 
and  west  sides  of  the  Division  are  composed 
of  Laurentian  rocks  ;  the  Huronian  system 
occupies  the  centre.  The  boundaiy  between 
the  two  is  at  jiresent  very  poorly  defined. 
The  accompanying  map  shows  approximately 
the  contact  on  the  east.  On  the  west  and 
south  almost  nothing  is  known  of  it. 

» Report  Geol.  Survey,  Canada,  1.863-6,  pp.  130-1. 
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At  the  contact  of  the  two  systems  it  fre- 
quently appears  that  the  Laurentian  gneiss 
Eruptive  ^^  granite  has  been  erupted  into 
fn'the^^  the  Huronian  rock,  and  is  therefore 
Huronian  later  in  age.  This  is  well  shown 
on  the  west  shore  of  the  Dog  lake,  a  little 
north  of  Little  Stony  portage.  Fragments 
of  the  green  schists  are  also  frequently  in- 
cluded in  the  gneiss,  as  can  be  seen  at  the 
southwest  end  of  Hawk  lake.  The  schists 
are  nearly  always  vertical,  and  strike  in  var- 
ious directions  depending  on  their  relation  to 
the  intrusive  granites.  These  eruptive  gran- 
ites in  many  cases  shade  inperceptibly  into 
true  gneisses,  as  on  Hawk  lake.  In  this  re- 
spect they  resemble  rocks  of  Lake  of  the 
Woods,  which  Lawson  has  mapped  as  Laur- 
entian. Though  later  in  consolidation  than 
the  Huronian  fragments  they  enclose,  these 
granites  and  gneisses  are  in  the  opinion  of 
Lawson  of  earlier  formation.  In  the  map  I 
have  followed  Lawson's  views,  and  so  have 
colored  as  Laurentian  a  number  of  points 
shown  as  eruptive  granite  on  Bell's  map. 

No  case  was  observed  of  a  granite  eruptive 
in  gneiss,  though  doubtless  examples  will  be 
found.  Several  small  and  isolated  areas 
were  found  in  the  Huronian.  Two  miles 
south  of  Michipicoton  Post  is  a  small  area  of 
biotite  granitoid  gneiss  enclosed  in  Huronian 
schists.  Dikes  of  diorite  and  diabase  are 
frequently  found  in  the  Laurentian  gneiss,  as 
on  the  lower  end  of  Manitowick  and  on  the 
south  shore  of  Oba  lake. 

In  the  report  of  1863-6  Macfarlane  calls  at- 
tention to  a  point  on  the  shore  25  miles  from 
Michipicoton  harbor  where  rocks  of  four 
ages  occur.  Fragments  of  porphyritic  horn- 
blende schists  enclosed  in  a  coarse-grained 
syenitic  granite  were  both  cut  by  dikes  of 
granite  containing  much  less  hornblende. 
These  dikes  were  in  turn  intersected  by  an- 
other of  finer  grained  granite  containing  only 
traces  of  mica  or  hornblende. 

Lying  above   the  Huronian  on  the  north 

shore  of  Superior  is  the  formation  designated 

by   Logan   as   the   Upper   Copper- 

Nipigonor      r.         .         o      •  u    j.  i 

Keeweena-    Beamig  Series,  but  now  known  as 

wan  rocks      ,-,         ^-r-    •  xr  t. 

the  Nipigon  or  Keweenawan.  it 
consists  of  sheets  of  lava  with  intercalated 
masses  of  sandstone  and  conglomerate.  The 
formation  is  extensively  developed  on  Michi- 


picoton island,  which  belongs  geographically 
to  the  Mining  Division  but  is  not  included  in 
it  for  administrative  purposes.  Within  the 
Division  only  two  small  areas  are  know  n  to  ex- 
ist    They  were  described  by  Logan  as  follows : 

"  About  two  miles  north  of  Cape  Choyye  a 
coarse  grained  bed,  supporting  some  thick- 
ness of  sandstone  colored  red,  with  white 
bands,  and  dipping  a  little  to  the  south  of 
west  at  an  angle  of  about  10  degrees,  abuts- 
against  a  precipitous  cliff  of  the  older  rocks^ 
as  if  let  down  by  a  northeast  and  southwest 
fault.  About  nine  miles  to  the  south  of  this,  the 
peninsula  of  Cape  Gargantua,  and  some  of  the 
small  islands  immediately  near  display  amy- 
gdaloidal  trap,  disposed  in  beds  dipping  to  the 
south  of  west  at  an  angle  of  about  40  degrees, 
and  resting  unconf ormably  on  the  gneiss. " 

Neither  of  these  localities  were  visited^ 
but  the  traps  at  the  latter  cape  were  clearly 
visible  from  the  deck  of  the  small  steamer 
on  which  we  travelled.  It  is  this  formation 
which  on  the  south  shore  has  proved  so  rich 
in  native  copper.  Above  the  Nipigon  for- 
mation the  only  deposits  are  those  of  pleisto- 
cene and  recent  times. 

This  Division  like  other  parts  of  northern^ 
Ontario  has  been  strongly  marked  by  glacial 
„  .,  action.      To    the    north,  near    the 

Evidences 

of  glacial      height  of  land,  the  hills  are  for  the 

action 

most  part  low  and  rounded,  and 
almost  no  talus  can  be  found  at  the  foot. 
The  boulders  everywhere  are  at  least  some- 
what rounded.  Towards  lake  Superior  the 
hills  are  much  higher  and  a  talus  of  angular 
blocks  is  frequently  found.  The  valleys  of 
the  streams  are  filled  with  glacial  debris.  The 
Michipicoton  from  Whitefish  lake  to  its 
mouth  winds  about  in  gravel  and  sand  plains. 
The  Magpie  for  most  of  its  course  flows  over 
gravel  and  boulders.  In  their  lower  courses 
these  streams  have  cut  deeply  into  the 
sand  plains.  At  one  point  on  the  Michipi- 
coton I  measured  a  bank  132  feet  high.  The 
sand  plain  damming  Wawa  lake  is  115  feet 
aboA  o  the  bottom  of  the  lake.  These  sand 
and  gravel  plains  occur  very  fre(|uently. 
Many  of  them  are  of  considerable  size.  That 
extending  from  Wawa  to  Michipicoton  is  five 
miles  long.  East  of  Wawa  is  another  two 
miles  long.  At  Pigeon  portage,  north  of 
Hawk  lake,  and  south  of  the  contact  on  the 


River  Terraces  at  mouth  of  Toad  River,  east  shore  of  Lake  Supciior.      From  A^a8^iz'8  '  l^ke  SujHjrior. 


Lake  Terraces.     Locality  not  speciflrd.  but  apparently  on  north  shore  of  Lake  Superior,  about  three  miles 
belo>v  the  Petits  Ecrits.     From  Afrassiz's  '  Lake  Superior." 


MichipicotOD  Post  in  1848.     From  A^^assiz's  '  Lake  Superior. 


Michipiooton  Post  in  1S97.     Indian  villape  and  !ow  mountain  ranges  In  the  background. 

Photograph  by  Miller. 


Michipicoton  Post  in  1S97.     Buildings  on  west  side  of  the  quadrangle.     Pliotograph  by  Miller. 


Sand  dune  west  of  Michipicoton  Post.      York  boat  and  Clipper  skiff  in  the  foreground.     Photograph  by  Willmott. 


I 


i 


Indian  Mission  Cliurch  at  Michipicoton,  showing  Urracs  in  background.      I'hotograph  by  Miller. 


Indian  burial  ground  at  .Michipicoton  Post,  north  side  of  River.     Photograph  by  .Miller. 


Indian  N'illage  at  Michipicotori.      Showing' Kivcr  and  Lake  iLrriu  uh.     IMiotourajih  1  \  Wiilmott. 


Missanabic,  on  thc,Canndian  Pacific  Railway.      PhoUtiriaph  hy  ^filler. 
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Magpie  are  other  extensive  phiius.  Kettle 
holes  also  are  frecjuent  in  these  plains.  Ex- 
amj-les  occur  on  the  tote-road  leading  east 
from  Wawa  lake. 

Geologically  the  district  very  strongly 
resembles  that  of  Lake  of  the  Woods. 
Physical  Physically  however  the  country 
S?the"  ^^  different.  High  hills  and  steep 
district,  elifls  are  here  the  rule,  while  in 
Lake  of  the  Woods  low  rounded  hills  im- 
mersed in  water  prevail.  A  more  striking 
difference  has  resulted  from  the  glacial  action 
in  the  two  districts.  In  Lake  of  the  Woods 
most  of  the  su})erficial  malerial  has  been 
swept  off  to  the  south  ;  here  the  valleys  are 
tilled  with  glacial  debris. 

Along  the  height  of  land  near  the  Canadian 
Pacitic  Kailway  the  country  becomes  more 
level  ;  there  are  more  muskegs  and  less  grav- 
el and  sand  deposits.  Lakes  are  more  num- 
erous, with  rocky  ridges  between,  and  the 
resemblance  to  the  Lake  of  the  Woods  coun- 
try is  striking. 

The  divide  of  the  waters  flowing  into  Hud- 
son bay  and  into  lake  Su[)eri()r  is  in  no  place 
high.  While  it  is  fi'enerally  supposed  that  a 
lofty  range  of  hills  is  to  be  found,  the  reverse 
is  true.  Between  Oba  and  Wabatongusheen 
lakes  the  summit  of  the  swamp  is  not  more 
than  10  feet  above  the  lakes  on  either  side. 
Between  Magpie  and  Oba  lakes  the  lowest 
land  is  perhaps  10  feet  above  water  level. 
The  same  is  true  between  the  head  waters 
of  Missanabie  river  and  Dog  lake. 

Mineral  Resources. 

The  metal  most  likely  to  be  f<nind  in  largo 
amounts  in  this  district  is  gold,  although  dis- 
coid, coveries  of  nickel,  iron  and  cojjper 
Coppe'r  have  also  been  reported.  Almost 
'"^  nothing  is  yet  known  definitely  as 
to  the  occurrence  of  any  of  these.  Gold  has 
been  found  at  a  nuinber  of  |  laces  in  visible 
particles,  and  in  all  cases  simply  chipped 
from  the  surface.  At  no  place  in  the  Divi- 
sion had  a  pit  been  sunk  to  a  depth  of  over 
10  feet  at  the  time  of  my  visit.  Assays  alone 
are  available  for  the  formation  of  an  opini(»n. 
These  are  at  best  somewhat  uncertain,  and  in 
this  case  it  is  nuich  more  so.  No  property  so 
far  as  1  know  has  yet  Veen  systematically 
sampled.  The  reports  of  assays  given  me  by 
7    M — II. 


prospectors  were  treipU-'nily  made  on  samples 

showing  free  gold,  and  so  are  almost  wortiiless. 

Eleven    properties    from    which    I    took  one 

sample  each  yielded  an  average  of  $8.17.     Of 

thestr  eight  yielded    less  than   $4.       On    the 

other    hantl    there    are   pr«»pertit's    assavH    <if 

which  have  yielded  over  $100. 

Quartz  veins i)ccur  in  large  numbers  and  of 

great  size  in  parts  of  the  Division.     Around 

Wawa  lake  this  is  particularly  the 
(Jold-l.tiir  '         ,     .      , 

iiik'Quurtz     case.     The  enclosing  rock  IS  here  a 

veins. 

(|Uartz  ]H>rphyry  for  the  most  part. 
The  veins  generally  run  with  the  strike  of 
the  rock,  but  some  cut  across  it.  Eretjuently 
the  veins  form  the  precipitous  sides  of 
cliffs  In  this  case  they  are  easily  traced, 
and  often  for  a  considerable  distance.  On 
the  whole  the  ({Uartz  is  white,  and  does 
not  usually  carry  any  large  amount  of  sul- 
phides. Iron  and  copper  jiyrites  are  the 
chief  accessory  minerals,  tlioiigh  galena  and 
pyrrhotite  are  occasionally  found. 

A  comparatively  small  area  has  yet  been 
explored,  and  thiswith  no  great  thoroughness. 
Little  over  two  months  prospecting  has  been 
possible  since  the  announcement  of  the  gold 
discoveries.  What  little  exploration  has  been 
done  has  been  almost  entirely  contined  to  the 
vicinity  of  lake  Wawa  and  the  canoe  route 
north  to  Missiinabie. 

So  far  the  best  finds  have  been  made  on  the 
shores  of  Wawa  and  Manitowick  lakes.  Simi- 
lar country  rocks  are  however  widely  8[>reatl, 
and  equally  good  deposits  are  (juite  as  likely 
to  be  discovered  in  tiie  future.  In  western 
Ontario  the  vicinity  of  the  contact  of  the 
Laurentian  and  Huronian  has  proved  to  be 
the  richest  in  gold.  It  is  (juite  ]>robable  that 
the  same  is  true  of  this  region. 

As  to  placer  gold,  the  early  reports  have 
prr'ved  false.  I  [)anned  in  tlie  beds  of  a 
number  of  streanjs,  Itut  did  not  get  a  color. 
Prospectors  whom  I  met  reported  the  same. 
The  present  streams  are  but  reaseorting 
glacial  drift,  and  it  is  nor  probable  that  gold 
will  be  found  in  their  beds. 

As  to  other  minerals,    little  can  Ije  said. 

Native  copper  occurs  in  considerable  amounts 

on  Michij»icotnn  island.     At    Cape 

Copper  and 

other  Gargantua  a  small  area  of  the  same 

Keweenawan      formation    holds    a 

little  native  copper.     A    1<  cation  was  taken 
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up  here  years  ago  ])y  the  Montreal  Mining 
Company,  but  little  work  was  dcjno.  Small 
seams  of  chalcopyrite  are  said  to  cccur  in  the 
green  slates  on  the  east  of  Michipicoton  bay. 
On  the  north  side  of  the  bay  and  UT:)on  the 
Dore  river  is  a  location  formerly  examined 
by  the  Upper  Canada  Mining  Company.  The 
massive  Huronian  rock  "is  traversed  by 
numerous  quartz  veins  holding  yellow  copper 
ore,  and  more  rarely  the  vitreous  species." 
Some  locations  northwest  of  Hawk  lake  were 
taken  up  a  few  years  ago  for  nickel.  A  small 
amount  of  development  was  done,  and  work 
stopped  because  of  lack  of  funds,  I  believe. 
The  only  iron  deposit  known  is  that  on 
Little  Gros  Cap  already  described.  JSorthof 
Wawa  lake  a  boulder  of  jasper  and  hematite, 
resembling  the  Minnesota  rock  was  found. 

Other  Resources. 

The  only  other  industries  at  present  carried 
on  in  the  district  are  hunting  and  fishing. 
Fishing  and  Along  the  east  shore  of  lake 
Huntmg.  Superior  a  series  of  fishing  stations 
lias  been  established  by  a  Sault  Ste.  Marie 
firm,  and  Itrge  quantities  of  white  fish  and 
trout  are  shipped  to  Chicago  and  other 
markets.  In  the  smaller  streams  excellent 
speckled  trout  are  found. 

Hunting  is  carried  on  by  the  Indians,  but 
south  of  the  height  of  land  it  is  no  longer 
very  remunerative.  The  Hudson's  Bay  Com- 
pany has  closed  its  posts  at  both  Michipi- 
oton  and  Pic,  but  the  one  at.  Missanabie  is 
still  maintained. 

The  timber  resources  are  not  great.  Per- 
haps one-half  of  the  country  is  burnt  over, 
Timber  priuciiMilly  to  tlio  north.  Of  the 
and  Soil,  remainder,  poplar  and  birch  cover 
one-half,  and  spruce,  jack  pine,  tamarac  and 
balsam  cot'er  the  rest  of  it.  There  is 
some  cedar  in  the  valleys,  and  to  the  south- 
east hard  maple  is  found.  The  spruce  is 
often  18  inches  in  diameter,  and  is  of  value 
both    as    mine    timbar    and    for    pulp.      At 


Bachewahnung  bay,  80  miles  southeast  v>f 
Michipicoton,  a  large  amount  of  ])ulp  wood 
is  cut  yearly  and  shipped  to  Niagara  Falls, 
N.Y.  Near  the  railway  the  tamarac  is  u-  "'d 
for  ties.  There  are  only  isolated  patches  f 
red  or  white  pine.  There  are  quite  extensi 
areas  of  level  country,  having  a  subsoil  of 
gravel  and  covered  to  a  depth  of  a  foot  or  so 
with  sand  charged  with  organic  matter.  Thes'. 
plains  lie  among  the  hills,  jDrincipally  to  the 
south.  They  are  of  the  Fame  origin  and 
composition  as  the  gravel  hills  of  eastern 
Ontario.  At  Michipicoton  Post  i)otatoes 
have  been  cultivated  wdth  great  success  for  a 
long  time.  Other  garden  vegetables  also 
flourish.  The  country  is  however  paiticularly 
adapted  for  raising  hay,  and  along  the 
totc-roads  red  clover  and  timothy  are 
growing  thriftily.  The  moisture  of  the 
climate  ensures  a  certain  crop  every  year. 
As  streams  abound  on  every  hand,  it  will 
probably  prove  an  excellent  dairy  country. 

Water  powers  are  of  frequent  occurrence. 
In  a  distance  of  48  miles  the  Michipicoton 
Water  i^l\^  489  feet,  and  the  Magpie  in  a 

powers.  course  of  about  60  miles  descends 
534  feet.  The  numerous  lakes  at  the  head- 
waters of  both  streams  tend  to  make  the 
flow  somewhat  even  throughout  the  year. 
The  Magpie  where  it  empties  into  the 
Michipicoton  one  mile  from  the  mouth  of 
the  latter  descends  113  feet  in  a  distance  of 
10  or  15  chains.  The  three  highest  falls  are 
26,  39  and  25  feet  respectively.  Less  than 
half  a  mile  above  this  is  a  succession  of 
chutes  in  which  the  river  falls  73  feet  in 
about  20  chains.  Ten  miles  from  its  mouth 
the  Michi23icoton  falls  184  feet  in  less  than 
two  miles.  Towards  the  height  of  land  the 
falls  are  usually  not  so  high  as  near  lake 
Sujierior,  but  are  quite  as  numerous. 
Details  of  these  are  given  in  the  body  of  the 
report,  and  some  of  the  more  imjDortant  are 
marked  on  the  map. 
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Economic  iQeoIogy  of  Eastern   Ontario 

Corundum  and  other  Minerals 


By  Willet  Q.   Miller 


Introduction 


THIS  preliminary  Report  on  the  Economic 
Geology  of  Eastern  Ontiirio  deals  more 
particularly  with  the  occurrence  of 
corundum  in  the  counties  of  Hastings,  Ren- 
frew and  Peterborough,  but  a  few  notes  are 
also  given  on  other  minerals. 

In  October,  181)«,  INIr.  W.  F.  Ferrier, 
lithologist  of  the  Geological  Survey  of  Can- 
ada, reported  the  occurrence  of  corundum  in 
the  township  of  Carlow,  Hastings  county. ' 
This  was  the  first  occurrence  of  the  mineral 
of  any  economic  importance  known  to  exist  in 
Canada. 

Considerable  interest  being  taken  in  rhis 
discovery  of  the  mineral  by  manufacturers  of 
emery  wheels  and  others,  it  seemed  advisable 

»  SummMry  Report  Geological  Survey  of  C»n- 
ads   1896.  p.  5.  and  Sixth  Report  Bureau  of  Mioea, 
Ontario,  pp.  61-(»3. 
1   M. — III. 


that  a  careful  examination  be  made  <»f  the 
deposit  in  «jrder  t<»  learn  something  of  its 
ec(»n(»mic  value.  Moreover  it  was  thr)ught 
that  a  determination  <»f  the  Character  of  the 
deposit  would  be  of  assistance  in  the  search 
for  other  occurrences  of  the  mineral  in  the 
district. 

Tile  writer  was  accordingly  in.struotcd  by 
the  Director  of  the  <  )nt;irio  Bureau  «»f  Mines 
to  undertake  an  examination  f>f  the  corundum- 
bearing  rocks  and  to  search  for  other  deposits 
of  the  mineral  in  the  district.  In  addition 
to  this  he  was  instructed  t«»  make  careful 
notes  on  dej^>osits  of  any  other  minerals  of 
economic  imj>ort«nce  which  might  be  met 
with  in  the  tield. 

The  work  was  begun  in  the  latter  part  of 
the  month  of  June,  1807.  A  short  account  of 
the  tield  work  done  up  to  the  end  of  August 
was  given  in  the  Sixth  Report  of  the  Rureau. 
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On  the  way  to  the  corundum  locality 
a  few  days  were  spent  in  an  examina- 
tion of  certain  mineral  deposits  along  the 
line  of  the  Irondale,  Bancroft  and  Ottawa 
Railway,  more  particular  attention  being 
paid  to  deposits  of  iron  ore  similar  in 
character  to  some  of  those  in  the  more 
eastern  part  of  the  Province  on  which  the 
writer  had  previously  done  some  work. 
These  ores  will  be  again  referred  to  in  this 
report. 

In  the  early  part  of  July  a  few  days  were 
spent  in  company  with  Mr.  N.  T.  Armstrong 
in  the  townshij)  of  Carlow,  in  an  inspection 
of  the  occurrence  of  corundum  reported  by 
Mr.  Ferrier  and  in  an  examination  of  two 
other  occurrences  of  the  mineral  known  to 
Mr,  Armstrong, 

On  the  5th  of  July  I  left  the  held  for 
Kingston,  having  to  take  charge  of  some 
classes  in  connection  with  the  summer  ses- 
sion of  the  School  of  Mining,  On  the  2nd 
of  August  I  left  Kingston  for  the  field  again 
and  arrived  at  Combermere  in  the  town&hip 
of  Radcliffe  the  following  day.  From  this 
date  till  the  15th  of  October,  with  the  excep- 
tion of  a  few  days  which  were  spent  at  the 
meeting  of  the  British  Association  for  the 
Advancement  o±  Science  in  Toronto,  I  was 
engaged  in  field  work. 

After  having  determined  the  mode  of  oc- 
currence of  the  corundum,  most  of  my  time 
was  spent  in  prospecting  for  the  mineral  in 
the  northern  part  of  the  county  of  Hastings 
and  the  southern  part  of  the  adjoining  county 
of  Renfrew. 

Outcrops  of  corundum-bearing  rocks  were 
found  at  different  points  across  country  in 
these  counties  for  a  distance  of  30  miles,  and 
in  seven  diff'erent  townships. 

On  my  way  home  from  the  field  in  October 
I  made  a  hurried  examination  of  a  belt  of 
rocks,  similar  in  character  to  that  in  which 
corundum  occurs,  in  some  townships  lying 
immediately  to  the  south  and  west  of  those 
to  which  reference  has  just  been  made. 
After  this  I  spent  a  couple  of  days  in  the 
township  of  Methuen,  in  Peterborough 
county,  where  corundum  also  occurs. 

During  most  of  the  time  I  was  in  the  field 
I  was  assisted  by  Messrs.  R.  T.  Hodgson  and 
W.    C.    Rogers,    students    of   the   Kingston 


School  of  Mining.  I  am  much  indebted  to 
these  gentlemen  for  the  enthusiasm  they 
showed  in  the  work. 

In  November  I  returned  to  the  district  in 
order  to  get  out  some  of  the  corundum-bear- 
ing rock  for  a  mill  test.  Several  tons  of  it 
were  taken  out  and  shipped  to  Kingston, 
where  the  test  has  been  made  under  the 
superintendence  of  my  colleague.  Prof. 
Courtenay  De  Kalb,  an  account  of  whose 
experiments  accompanies  this  Report.  I  am 
indebted  to  Mr,  \Vm.  Mason,  lecturer  on 
Surveying,  for  the  maps  and  sketches  which 
accompany  this  report  ;  and  also  to  Dr.  W. 
L.  Goodwin,  under  whose  direction  a  number 
of  analyses  of  corundum  have  been  made. 

My  assistants  and  myself,  during  the  pro- 
gress of  the  field  work,  received  many  favors 
at  the  hands  of  persons  living  in  the  district^ 
which  I  desire  to  heartily  acknowledge. 

Geology  of  the  District 

Time  did  not  permit  of  a  careful  examina- 
tion of  the  geology  of  the  district  outside  the 
strip  of  country  in  which  corundum-bearing- 
rocks  were  found.  Such  an  examination 
would  moreover  be  superfluous,  as  the 
geology  of  the  region  in  which  the  district  is 
situated  is  being  worked  out  by  officers  of 
the  Geological  Survey  of  Canada.. 

Work  c&rriGcl  

on  by  mem-    Dr.  F.  D.   Adams  and  Mr.   A.  E. 
Geological     Barlow  are  in  charge  of  the  work 
urvey.  .^  ^^^  western  part  of  the  district, 

and  Dr.  R.  W,  Eils  is  making  a  study  of  the 
eastern  part.  An  outline  of  the  results  of 
these  gentlemen's  work  in  the  region  has- 
been  given.  ^  The  work  which  they  have 
thus  far  done  is  of  a  very  important  nature,, 
and  throws  much  light  on  the  characters  and 
relations  of  the  Laurentian  rocks.  They 
appear  to  have  proved  that  the  term  Hastings^ 
series  is  no  longer  needed,  the  rocks  to  which 
this  name  was  applied  by  the  earlier  workers 
in  the  field  being  of  the  same  age  as  those  of 
the  Grenville  series.  Thus  an  end  seems  to 
have  been  put  to  the  puzzling  Hastings  series 
which  has  heretofore  been  of  doubtful  age 

'^Annual  Report,  Geol.  Surv.  Can,     vol.    vi 
(N.S,),  Part  J. 
Am.  Jour.  Sci.,  July,  '94. 
Summary  Reports,  Geol.  Surv.  Can.,  1895-6-7. 
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and  position,  whether  Laurentian  or  Hur- 
onian.  This  taken  in  connection  with  the 
work  previously  clone  by  Dr.  Adama  in  deter- 
mining the  true  character  of  tlie  8«t-called 
Norian  or  I'ppur  Laurentian  makes  our 
kn)wledt;e  of  this  most  ancient  group  <>f 
rocks  much  more  definite.  It  has  alKo  been 
found  that  there  is  not  the  sharp  division 
between  the  (irunville  series  and  that  of  the 
Fundamental  gneiss  tliat  one  would  expect  to 
tind  in  the  field  after  reading  descriptions  in 
older  works  on  the  subject, 

Archaan  Rocks 

The  work  of  the  otticei-s  (»f  the  Survey  dur- 
ing tlie  last  few  years  seems  to   have   proved 
that    we    have    rocks    of    roughly 

Oroin)i()f  the  .  . 

Archaiin       threo  ages,  in  the  Laurentian,  vi/. : 

rixks. 

(1 )  a  lower  grouj)  of  igneous  origin, 
the  FMudaiiiont  il  gneiss;  (2)  a  group,  the 
(Jrenville  series,  of  somewhat  varied  miner- 
alogical  character,  consisting  chietly  of 
metamorphosed  sedimentary  rocks,  overlying 
the  Fundamental  gneiss  ;  and  ('i)  a  group  of 
rocks  of  igneous  origin  which  have  been 
more  or  less  metamorphosed  and  which  cut 
through  the  members  of  groups  1  and  2.  It 
may  be  added  that  Dr.  Adams  and  Mr.  Bar- 
low tind  evidence  that  the  rocks  of  tlie  Greii- 
\  ille  series  have  to  some  extent  sagged  down 
into  the  underlying  Fundamental  gneiss  at 
some  period  t)f  their  history  through  the 
latter  group  of  rocks  having  been  more  or  le.ss 
fused  or  rendered  jjlastic  by  the  great  jires- 
sure  and  heat  to  which  they  were  subjected. 
The  same  relation  is  seen  between  what  are 
known  as  the  Laurentian  gneisses  ind  the 
members  of  tlio  Huronian  series  in  north- 
western Ontarit),  a  fact  which  W5us  tirst  ]>ointed 
out  by  Dr.  A.  C.  Lawson  in  a  report  which 
Sir  Arcliibald  (ifeikie  in  his  great  Text  liook 
of  Geology  speaks  <tf  as  a  "  remarkable 
essay." 

We  may  hope  that  within  a  few  years  the 
workers  in  Archa'an  geology  of  the  statt'  (»f  the 
Geological  Survey,  having  cleared  up  the  his- 
tory of  the  Laurentian,  will  exjdain  to  us  more 
clearly  than  has  yet  been  done  the  relation 
which  this  system  of  rocks  bears  to  that  whicii 
has  been  called  the  Huronian.  It  may  be 
that  then  they  will  show  that  the  term  Huro- 
nian is  no  more  required  than  Hastings,    and 


it  is  pos.siblu  that  it  will  be  fouiul  that  what 
we  now  call  L<iurentian  and  Huronian  are 
composed  roughly  of  three  great  groups,  the 
lowest  of  igneous  origin,  on  wh'ch  lies  a  group 
composed  chietly  of  metamorphosed  sedimen- 
tary material,  lM»th  being  cut  through  by 
igne»)UK  rocks.  Recent  work  has  certainly 
simplitied  the  theories  concerning  the  origin 
of  the  iliffereiit  menibers  of  the  Liiurentian, 
and  it  is  hoped  tliat  investigation  in  the  near 
future  by  these  BJinie  (  ana<lian  workers  will 
still  further  simplify  «»ur  knowledge  of  the 
wli"l«-  Archaean. 

Pala'ozoic  Kocks 

hi   eastern  Ontario   n.L'ks  of  later  age  than 

the  Liiurentian  are  found  overlying  them  un- 

conformably.     These  rocks   are  of 

Anhanii      Cambrian,    Silurian,    Glacial    and 

rwKK  of 

cadtrrn  Post -glacial    aiie.      Patches  or  out- 

herd  of  Camlu'ian  anil  Silurian 
strata  are  ft»und  widely  scattered  over  tho 
Liiurentian,  leading  to  the  belief  that  at  one 
time  the  rocks  of  the  Laurentian  were 
Completely  covered  by  Paheozoic  sediments, 
but  that  those  latter  have  since  l)ecn  to  a 
large  extent  removed  by  agencies  of 
denudation.  In  tlie  adjacent  part  of  the 
l*rovince  of  <^>uebec  the  dis  ribution  of 
the  Palieozoic  strata  over  the  Ijaurentian 
is  similar  to  that  of  Ontario,  and  more- 
over the  Palieozoic  strata  in  this  latter 
Province  are  sometimes  cut  through  by 
igneous  rocks.  It  will  be  .seen,  then,  that 
there  is  a  similar  relation  between  the  Palu*- 
ozoic  strata  with  the  <likes  wh  eh  cut  through 
them  to  the  whole  I..aurentiaii,  if  iu»t  to  the 
whole  Archa*an,  that  there  is  between  the 
me»nbei*s  of  the  Laurentian.  In  the  case  of 
the  latter  system  (»f  rocks  we  may  consider  it 
as  before  8tate<l,  to  be  made  up  of  three  divi- 
sions, a  lower  group,  or  what  has  been  called 
the  Fundamental  gneiss,  overlain  by  a  group 
largely  of  eedimeiitary  origin,  forming  what 
maybe  considered  outliera  over  the  underl^'ing 
gneiss,  and  an  uppermost  group,  the  youngest 
of  the  three,  composed  of  more  or  less  meta- 
morphosed igneous  rocks  which  cut  through 
the  members  of  the  other  two  grouj»s.  The 
Fundamental  gneiss  forms  the  floor  on  which 
the  other  members  of  the  Laurentian  have 
l>een  laid  down  (or  have  cut  through),  just  aa 
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the  Laurentian  as  a  whole  forms  the  floor  for 
the  FaliTeozoic  strata,  which  are  also  cut 
through  at  times  by  igneous  rocks. 

A  parallel  may  be  drawn  between  the  his- 
tory of  the  earth  during  Laurentian  and 
Relations  of  Palseozoic  times  in  eastern  Ontario 
^nd*Pai«-  ^^^  human  history.  During  the 
ozoic.  Laurentian  period  after    the    solid 

crust  had  been  formed  sedimentary  material 
was  laid  down, — limestones,  sand  and  gravel 
deposits, — and  eruptions  of  igneous  material 
took  place.  The  Laurentian  period  lasted  for  a 
great  length  of  time,  and  after  the  rocks  had 
TDeen  folded,  altered  and  changed  and 
gone  through  a  process  of  decay  as  it  were, 
subterranean  agencies  having  ceased  their 
activity,  another  set  of  rocks,  the  Palaeozoic 
and  later,  were  laid  down.  Similarly  in 
human  history,  civilization  in  remote  ages 
apj  ears  to  have  reached  a  high  state  and  then 
gone  into  decay,  and  upon  its  ruins  has  been 
gradually  built  up  the  modern  state  of  society. 

Corundum=Bearing  Rocks 

The  band  of  rocks  of  Laurentian  age  in  the 
northern  part  of  the  county  of  Hastings  and 
the  southern  part  of  the  county  of  Renfrew, 
in  which  corundum  has  been  found,  may  be 
said  to  be  made  up  of  three  important  kinds, 
gneiss,  syenite  and  quartz  pegmatite. 

What  appears  to  be  the  oldest  rock  in  the 
belt  is  dark  colored  and  more  or  less  gneissoid 
in  structure.  It  is  in  all  probability  a  meta- 
morphosed igneous  rock  and  might  now  be 
Oabbro-  Called  gabbro-gneiss.  In  megasco- 
gneiss.  pj^j  character  it  is  pretty  uniform 
throughout  the  belt.  The  dark  colored 
minerals  which  predominate  in  it  are  horn- 
blende and  biotite,  of  which  the'former  is  in 
greater  quantity.  The  other  generally  most 
abundant  constituent  is  plagioclase  felspar, 
but  in  some  cases  the  felspar,  or  the  more  basic 
varieties  of  it,  is  decomposed.  The  percentage 
of  silica  in  the  rock  agrees  with  the  view 
that  it  is  an  altered  gabbro  or  gabbro-diorite. 
Several  examinations  were  made  of  speci- 
mens from  different  parts  of  the  belt  and 
these  range  in  percentage  of  silica  from  about 
47  to  53.  This  gneiss,  the  oldest  rock  in  the 
belt,  is  cut  through  by  a  series  of  dikes  or 
masses,  which   consist   largely  of   felspar  or 


felspathoid  minerals  in  which  occurs  the  cor- 
undum. In  some  cases  these  dikes  are  light 
pink  in  color,  while  in  other  cases  they  are 
gray  or  white,  depending  on  the  color  of  the 
felspar,  but  the  pink  colored  rock  is  less 
abundant  than  the  other.  These  dikes  are 
interesting  in  several  respects. 

Syenite  and   Nepheline  Syenite. 

Along  the  greater  part  of  the  strike  of  the 
dikes  the  rock  has  sometimes  the  character 
Syenite  and  ^^  coarse  syeiiitc,  but  in  some  cases 
SyTrUte"^  it  passes  into  nepheline  syenite, 
dikes.  jj^  both  varieties  of  rock  corundum 

is  found  at  times.  Nepheline,  a  mineral 
which  plays  the  part  of  a  felspar  in  rocks,  is 
a  comparatively  rare  substance  in  many  parts 
of  the  world.  Some  nepheline  holding  rocks 
when  weathered  have  much  the  appearance 
of  crystalline  limestone,  and  are  apt  to  be 
mistaken  for  this  rock.  It  is  not  surprising 
then  that  some  of  the  thrifty  German  settlers 
of  South  Renfrew  in  their  desire  to  obtain 
lime  for  building  purposes  should  have  col- 
lected pieces  of  nepheline  syenite  and  heated 
them  in  kilns.  The  writer  saw  two  or  three 
kilns  where  attempts  to  burn  this  rock  into 
lime  had  been  made.  One  farmer  told  him 
that  they  had  heated  the  rock  in  the  kiln, 
with  true  German  persistence,  for  five  or  six 
days,  and  that  if  Sunday  had  not  then  come 
on  they  would  have  continued  "  firing  up  " 
in  their  endeavors  to  reduce  the  rock,  which 
they  so  firmly  believed  to  be  limestone.  One 
interesting  result  has  been  produced  by  this 
heating  of  the  rock,  as  in  some  boulders  the 
nephebne  has  been  fused  while  the  felspar 
remained  comparatively  unaffected  and  was 
left  as  a  skeleton  of  the  rock.  Some  pieces 
of  the  rock  of  considerable  size  which  have 
not  been  subjected  to  a  high  enough  heat  to 
fuse  the  nepheline  have  taken  on  a  blue  or 
greenish  color  over  the  greater  part  of  their 
surface,  causing  them  to  resemble  the  sodalite 
which  occasionally  accompanies  the  nepheline. 
In  this  connection  it  may  be  stated  that 
another  mistake  concerning  the  nature  of 
nepheline  was  made  at  one  of  the  mica  mines 
in  the  township  of  Methuen,  which  will  be 
referred  to  later  in  describing  the  occurrence 
of  corundum  there.  At  this  mine  the  nephe- 
line occurs  in  coarse,  massive  form  in  narrow 
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(likes.  It  was  mistaken  hy  the  owner  for  a 
very  pure  and  vuluahle  variety  <»f  felspar, 
and  lie  pntposed  to  ship  it  to  Detroit  anil  use 
it  in  the  manufacture  of  porcelain.  It  would 
be  interesting  to  know  what  w«»uld  have  been 
the  result  of  this  exjjeriment,  whether  as 
interesting  result",  to  the  mineralogist  at 
least,  would  have  been  obtained  from  this 
attempt  to  make  the  mineral  nepheline  serve 
some  useful  purpose  as  were  obtained  in  the 
attempt  to  burn  it  into  lime.  Cases  such  as 
these  show  the  need  there  is  for  the  dissem- 
ination of  at  least  a  little  accurate  knowledge 
concerning  miiu'i'als  and  the  methods  of 
determining  them  among  the  inhabitants  of 
our  mineral  districts,  which  indeed  occupy 
much  the  greater  part  of  the  Province.  A 
little  knowledge  concerning  the  hardness  of 
minerals  alone  would  of  I  en  savu  much  loss  of 
time  and  expenditure  of  money,  to  say 
nothing  of  the  evil  effects  resulting  from 
the  raising  of  false  hopes.  During  last 
summer  the  writer  was  sh<^wn  over  half  a 
score  of  difierent  minerals  and  rocks  which 
the  jmssessors  believed  were  corundum.  If 
they  had  known  anything  of  the  hardness  of 
iii'iierals  they  could  easily  have  found  <>nt 
their  mistakes  for  themselves. 

As    has    been   already    stated,     the    most 

abundant  constitutent  in  the  grouj)  of  igneous 

rocks  in  which  corundum  occurs  is 

Various  i  •      • 

forinflof  felspar,  but  this  is  replaced  to  a 
greater  or  less  extent  in  some  Ciises 
by  the  felspathoid  mineral,  nepheline.  The 
other  import^mt  constituents  of  this  group  of 
rt)cks,  outside  of  corundum,  are  black  mica, 
hornblende,  which  is  sometimes  represented 
by  its  very  basic  variety,  hastingsite,and  white 
mica.  C^uartz  has  never  been  observed  i)y  the 
writer  in  any  hand  specimen  of  rock  t^ken  from 
these  dikes  or  masses.'^  These  dike  rocks, 
if  we  leave  out  of  consideration  the  occur- 
rence of  corundum  in  them,  which  of  course 
lowers    their  acidity,    may  be    de8cril)ed    as 

*  As  however  the  cornndum-bearing  dikes  are 
frequently  cut  by  quartziferous  pegmatite,  hand 
specimens  may  be  obtained  from  the  contact  which 
show  the  two  minerals,  quartz  and  corundum, 
closely  associated.  The  two  kinds  of  dikes, 
quartziferous  and  corundum-bearing,  frequettly 
resemble  each  other  rather  closely  in  coarsenest*  of 
grain  and  in  color. 


syenites.  1  hree  or  four  varieties  may  Ije  made 
of  these.  In  some  cases  the  rock  is  composed 
largely  of  felspar  ;  at  otiier  times  it  c<mtains 
mica  <»r  hornbleiule,  and  could  then  be  called 
a  mica  «»r  hornblende  syenite  ;  while,  where 
the  nepheline  comes  in,  we  have  nepheline 
syenite.  Magnetite  is  (juite  almndant  nt 
times,  Pyrite  is  present  in  rare  cases,  and 
there  is  considemble  variety  of  aecondary 
minenils  more  or  less  micaceous  in  chamctor, 
which  have  not  as  yet  been  worked  out. 
Where  the  syenite  occurs  in  association  with 
garnetiferous  rocks,  as  in  the  northeastern 
part  of  Haglaii,  it  carries  garnet.  Crystal* 
of  zircon,  tome  of  which  had  a  diameter  t»f 
one-eighth  of  an  incli,  were  found  in  the 
syenite  at  one  locality  in  Dungannon.  Soda- 
lite  is  sometimes  jiresent  in  the  nepheline 
syenite.  As  the  syenite  on  analysis  aj»pears 
to  contiiin  only  a  trace  of  magnesia  the 
poorness  of  the  rock  in  spinel,  which  so  fre- 
ipiently  acc<impanies  corundum  in  other  dis- 
tricts, is  accounted  for. 

In  general  it  may  be  said  that  the  corun 
dum  occurrs  more  abundantly   in  the  ordi- 
Occurreme   ^^^^  .syenite  than  in  the  nepheline 
h! .sjeniti"'"sy^'"i<^«'  but  the  crystals  of  corun- 
djkeB.  dum  are  usually  much  better  f<)rmed 

in  the  latter  than  in  the  former.  The  corun- 
dum-bearing dikes  vary  much  in  width,  which 
is  usually  some  feet.  In  one  case  the  writer 
observed  a  clear  and  well  detined  dike  on  the 
side  of  a  hill  in  the  thirteenth  concession  of 
the  town.ship  of  Carlow,  whose  width  was 
only  l|  inch  and  which  had  corundum  stud- 
ded pretty  thickly  through  it.  Other  well 
detined  dikes  had  a  width  of  five  or  six  inches. 

There  are  many  dikes  similar  in  character 
to  those  in  which  corundum  occurs  which  do 
not  contain  this  mineral.  It  may  be  present 
in  one  part  of  a  dike  and  absent  in  an<tther. 
It  is  frcipiently  seen  to  have  .segregated  in 
lines  or  patches  through  the  rf>ck,  causing 
the  rock  to  be  richer  in  some  parts  than  in 
others. 

Both  the  nepheline  syenite  and  what  has 
here  been  called  the  oi dinar}-  syenite  often 
occur  in  broad  dikes  or  nia.sses,  and  it  would  be 
I)ossibIe  for  one  not  making  a  careful  study 
of  the  district  to  conclude  that  the.se  two 
rocks  belonged  to  different  periods  of  erup- 
tion, or  possibly  came  from  different  niagm.as. 
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Sometimes  the  one  rock  passes  somewhat 
sharply  into  the  other  in  the  same  dike  or 
mass.  In  this  case  if  the  line  of  passage  is 
obscured  one  would  be  apt  to  conclude  that 
the  rocks  belonged  to  different  periods  of 
eruption.  But  we  have  an  "  ear-mark  "  as  it 
A  key  to  were  in  the  occurrence  of  corundum 
y^g^fPy^^'  in  both  kinds  of  rocks  which  at 
corundum  once  attracts  attention  and  causes 
one  to  look  further  into  the  relations  existing 
between  them.  Having  found  that  the 
nepheline  syenite  passed  into  ordinary  syen- 
ite, and  vice  versa,  in  some  cases  following 
along  the  strike,  the  writer  made  use  of  this 
knowledge  in  prospecting  for  corundum.  If 
a  mass  of  nepheline  syenite  conta'ning  no 
oorundum  were  found  the  dike  or  mass  in 
which  it  occurred  would  be  followed  up  with 
successful  results  in  some  cases,  the  corun- 
dum coming  in  when  the  nepheline  became 
less  abundant  or  absent.  In  the  case  of  one 
broad  dike  or  mass  in  the  township  of 
Ljndoch,  coarse  nepheline  syenite  was  found 
outcropping  at  the  road  side.  After  follow- 
ing the  dike  for  about  a  mile,  until  nepheline 
was  no  knger  observed  on  the  weathered 
surface  of  the  rock,  corundum  was  found. 
In  the  case  of  other  dikes  search  was  reward- 
ed with  success  in  the  same  way. 

Granite  and  Syenite. 

In  somewhat  close  association  with  the 
syenite  dikes  of  the  corundum  belt  in  parts 
Avoiding'  ^f  t^®  district  is  a  light  colored 
the  granite,  granite.  This  rock  in  the  field  and 
in  hand  specimens  resembles  somewhat 
closely  the  finer  grained  varieties  of  the  syen- 
ites. Indeed  it  was  often  only  after  careful 
meojascopic  examination  that  the  two  rocks 
-could  be  distinguished,  quartz  of  course  being 
present  in  the  granite  and  never,  go  far  as 
the  writer  has  observed,  in  hand  specimens, 
in  the  syenite.  The  lighter  colored  syenite 
and  the  granite  both  frefjuently  have  an  ash- 
like appearance  on  weathered  surfaces.  As 
corundum  has  not  been  observed  in  the  gran- 
ite, it  is  important  for  the  prospector  to  dis- 
tinguish this  rock  from  the  syenite,  which 
■closely  roscm})les  it. 

The  relation  which  the  granite  boars  to  the 
associated  syenite  was  not  determined  satis- 
factorily, chiefly  on  account  of  lack   of  titric. 


The  writer's  work  in  the  district  was  mainly 
of  a  prospecting  nature,  and  had  for  its  object 
the  examination  and  discovery  of  deposits  of 
corundum.  As  this  mineral  was  found  in  a 
number  of  new  localities  in  the  district,  and 
as  one  "  find  "  led  on  to  another,  there  was 
little  inclination  to  turn  off  from  the  main 
object  of  the  work  to  examine  the  character 
or  relations  of  rocks  in  which  the  mineral 
sought  for  was  not  to  be  found.  Whenever 
therefore  the  granite  referred  to  was  met 
with,  some  other  direction  was  taken  and  an 
outcrop  of  syenite  was  sought  for.  It  would 
not  be  surprising  however  if  it  were  found 
on  future  work  that  the  granite  and  the  two 
varieties  of  syenite  were  of  one  period  of 
eruj^tion.  There  is  probably  not  much 
greater  difference  between  the  acidity  of  the 
syenite  high  in  felspar  and  the  granite  than 
there  is  between  the  acidity  of  the  former 
and  the  syenite,  which  sometimes  contains  a 
very  high  percentage  of  nepheline.  We  have 
in  the  case  of  the  granite  however  no  mark 
by  which  we  can  connect  it  with  the  syenites 
such  as  we  have  in  corundum  in  the  syenites, 
although  in  general  appearance,  as  before 
stated,  it  resembles  some  varieties  of  them 
closely. 

Pegmatite  Dikes  and  Limestone. 

In    addition    to    the    syenite    dikes    and 

masses,   Avhich  cut  the  dark  colored   gneiss, 

there  is  another  set  of  dikes  whose 

Quartz 

pegmatite     relation   to  both  of  these  rocks  is 

dikes. 

easily  made  out.  These  dikes  are 
quartz  pegmatites,  or  coarse  granites,  and 
are  younger  than  the  corundum-bearing  dikes, 
which  is  shown  by  the  fact  that  these  latter 
dikes  are  often  cut  by  them.  The  quartz 
pegmatites  are  usually  light  ])ink  in  color  and 
resemble  in  general  appearance  some  of  the 
coarser  pink  varieties  of  the  corundum-bear- 
ing dikes.  These  coarser  varieties  of  the 
latter  dikes  may  also  be  spoken  of  as 
pegmatites.  The  quartz-bearing  dikes  con- 
tain as  essential  constituents  in  addition  to 
quartz,  felspar,  which  is  usually  the  most 
a])undant  mineral  present,  and  hornblende, 
which  is  usually  ])retty  badly  doconiposod. 
Magnetite  is  a  frequent  accessory  mineral  in 
those  pegmatites.  Two  or  throe  trap  dikes 
were  o  bseived  which  appear    to  bo  of   late 
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origin  than  the  corundum-bearing  dikes, 
and  probably  also  than  the  <iuart2ifer(>u8 
■dikes. 

Crystalline  limestone,    generally   in    small 

areas,    was  found    in  ditierent    parts   of   the 

district,   but    in    no  case    was    this 

Art-aa  of  i  i  i 

cryHtailine     rock  secu  to  be  cut  by  the  corun- 

liinestone.       i  i  •  i  mi  ,. 

dum-bearing  rocks,  lliese  areas  of 
■crystalline  limestone  may  be  considered  as 
outliers  over  the  Fundamental  gneiss,  and 
were  no  doubt  at  <me  time  connected  and 
formed  areas  of  considerable  extent,  but 
have  been  disconnected  by  denudation. 

Boulders  of  Silurian  rocks  were  met  with 
in  the  northeastern  corner  of  Raglan,  and  in 
part  of  the  corundum-bearing  area  of  Lyn- 
doch  and  Sebastopol.  These  likely  came 
from  outliers  which  are  known  to  exist  a  few 
miles  to  the  north.  Two  or  three  kilns  were 
seen  in  which  Silurian  limestone  boulders 
were  made  use  of  for  the  production  of  lime. 

Modes  of  Occurrence 

Corundum  has  been  found  occurring  under 
different  conditions  in  crystalline  rocks.      In 
some    cases    it    is  an   oritrinal    con- 


As  originnl 
ami  seco 
ary  const 
iieiits  of 


ary^oSV  stituent  of   the   rocks,    i.e.,  it   was 


fcks*  formed  at  approximately  the  same 

time  as  the  mass  of  the  rocks  in 
which  it  occurs.  In  other  cases  the  mineial 
is  t)f  secondary  origin,  having  crystallized  out 
in  the  rocks  at  a  later  date  than  most  of  the 
material  with  which  it  is  .associated.  Corun- 
dum occurs  as  an  oiiginal  constituent  in 
different  igneous  rocks.  In  eastern  Ontario 
it  occurs,  as  has  been  stated,  in  syonite.  In 
other  countries  it  occurs  in  granite,  basalt, 
andesite,  tra  hyte  and  other  igneous  rocks. 

The  occurence  of  corundum  in  the  llmen 
mountains  referred  to  in  a  recent  paper'  by 
Dr.  Persifor  Frazer,  is  particularly  interest- 
ing in  connection  with  the  occurrence  of  the 
mineral  in  eastern  Ontario.  Dr.  Frazer  says  : 
*'  The  llmen  mouL tains  which  lie  close  to  the 
town  of  Miass  are  celebrated  as  the  deposi- 
tory of  many  both  intrinsically  and  !<cientiti- 
cally  valuable  minerals,  sume  of  which  are 
peculiar  to  the  range.  Thus,  miaskite, 
(nephelinic  or  elteolitic  syenite  with   biotite), 

*  Geological  Section  from  Moecow  to  Siberia  an<i 
Return.  Ac.  Xat.  Sci.  Phila..  Oct.,  1S97.  p.  4?6. 


named  by  (iustav  Rose,  is  not  peculiar  to 
the.so  mountains  only,  which  bear  the  name 
of  llmen,  but  also  to  their  proli>ngations  and 
the  mountains  Baiksky,  Sobatchia,  Potanina 
and  Wiehniowaia.  In  this  continuation 
another  chanicteriwtic  rock  is  found  com- 
posed of  anorthite  and  corundum.  In  the 
gneiss  of  thq  Ilmens  and  tlieir  nortlierly  pro- 
longations veins  of  a  rock  composed  utsen- 
tially  of  corundum  and  orthose  are  found. 
M.  Karpinsky  ctjusiders  this  an  analogue  of 
the  syenites,  the  corundum  taking  the  place 
of  biotito."  In  Ontario  also  facies  of  the 
corundum-bearing  syenite  consist  essentially 
of  corundum  and  acidic  felspar,  the  former 
mineral  sometimes  predominating. 

Corundum  is  found  as  a  secondary  con- 
stituent in  various  metamorphic  rockf,  having 
been  produced  in  them  through  the  agencies 
of  alteration  to  which  they  have  been  sub- 
jected. In  eastern  Ontario  and  (»ther  parts 
of  the  world  ctj.,  Burma,  etc.,  it  is  f(jund  in 
crystalline  limestone.  Some  <»f  the  best  gem 
varieties  of  the  mineral  have  been  found  in 
this  rock. 

Rocks  of  all  kinds  dairying  connulum  are 
broken  down  through  the  action  of  the  at- 
mosphere and  other  agencies  inU)  gravel  and 
sand,  and  hence  the  mineral  is  often  found 
in  loose  deposits  in  the  beds  <»f  streams  and 
elsewhere.  In  these  water  deposits  it  is 
found  associated  with  other  minerals  of  high 
specitic  gravity,  such  ;is  native  gold  and 
magnetite. 

Some  of  the  foreign  localities  where  the 
mineral  occurs  in  economic  quantities  are 
those  of  North  Carolina  and  Georgia,  (corun- 
dum), Chester,  Mass  ,  (emery),  and  Montana, 
(gem  varieties).  A  great  part  of  the  emeiy 
of  commerce  conies  from  Turkey  and  the 
Grecian  Archipelago.  Gem  varieties  are 
obtained  from  Burma  and  other  parts  of  the 
world. 

Corundum  in  Burj^ess  and  Methuen. 

Up  to  the  time  of   Mr    Ferriers   report    of 

the  (Xjcurrence  of  connidum  in  the  township 

of  Carlow,    in    October,    1896,  the 

Reference  t"^  ,        , 

the  mineral    only    kuown    occurrcuccs    of     the 
lotoof'can-    mineral   in   Canada  are    those   re- 
ferred to    in  the  Geology  of  Can- 
ada,   ISrwV     At   page   499   it    is  stated  that 
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"  Corundum  has  been  observed  on  the  second 
lot  of  the  ninth  range  of  Burgess,  and  in  the 
immediate  vicinity  of  a  deposit  of  copper 
pyrites.  Here,  in  contact  with  the  crystal- 
line limestone,  occurs  a  rock  made  up  of  fels- 
par, quartz,  calcite,  silvery  white  mica  and 
sphene.  Disseminated  through  this  aggre- 
gate were  small  grains  of  a  mineral  whose 
color  varied  from  light  rose-red  to  sapphire 
blue,  while  its  hardness,  which  was  greater 
than  that  of  topaz,  showed  the  mineral  to  be 
corundum.  Small  crystals  of  light-blue  cor- 
undum have  been  found  elsewhere  in  the 
limestone  of  the  vicinity."  Reference  is  also 
made  in  the  same  volume  (p.  519),  to  the 
occasional  occurrence  of  the  mineral  in  the 
auriferous  sands  of  the  region  on  the  south 
side  of  the  St.  Lawrence  river,  in  Quebec. 
' '  Where,  by  the  process  of  washing,  the 
heavier  portions  of  the  auriferous  gravel  have 
been  brought  together,  they  are  found  to 
contain  abundance  of  black  ferruginous  ores, 
consisting  of  magnetic  iron,  hematite,  both 
specular  and  compact,  chromic  iron  and 
ilmenite,  with  occasional  grains  of  garnet, 
rutileand  more  rarelj  zircon  and  corundum." 
As  no  specimens  of  corundum  from  the 
North  Burgess  locality  were  in  the  pos- 
session of  the  Geological  Survey,  and  as 
Rediscovery  ^^  person  now  living  was  known  to 
Burgess  have  seen  the  mineral  in  place,  or 
deposit.  even  a  specimen  of  it,  the  writer 
decided  to  visit  the  locality  and  try  to  obtain 
specimens.  Accordingly,  in  November  last, 
after  the  completion  of  the  field  work  in 
Hastings  and  Renfrew,  a  trip  was  made  to 
North  Burgess  in  company  with  a  party  of 
students  in  connection  with  the  field  classes 
of  the  Kingston  School  of  Mining.  The 
mineral  was  found  to  occur  under  the  condi- 
tions described  in  the  Geology  of  Canada. 
Lot  2  in  ^he  ninth  concession  of  the  town- 
ship of  North  Burgess  is  now  the  farm  of 
Mr.  Rath  well.  The  specimens  were  found 
in  white  crystalline  limestone  near  the  edge 
of  a  field,  alongside  of  the  lane  and  200  yards 
or  so  from  the  farm  barns.  A  specimen  of 
the  mineral  was  also  found  in  a  piece  of  rock 
which  had  been  thrown  out  from  a  shaft 
which  was  sunk  years  ago  in  search  for  cop- 
per. The  shaft  is  situated  in  the  lane,  and 
lies  between  the  place  where  the  other  speci- 


mens were  obtained  and  the  barns.  The 
specimens  obtained  were  all  of  small  size, 
and  were  of  a  light  rose -red  color.  A  number 
of  small  openings  have  been  made  in  the 
crystalline  limestone  in  the  immediate  vicin- 
ity of  the  shaft  to  which  reference  has  been 
made,  the  rock  being  used  for  burning  into 
lime.  The  specimens  were  tested  and  were 
found  to  scratch  topaz.  ^  It  may  be  stated 
that  a  few  fine  specimens  of  eozoon  canadense 
were  also  obtained  here. 

After  the  discovery  of  corundum  in  Carlow 
had  been  made  public,  the  mineral  was  also' 
Corundum  i^^ported  to  occur  in  the  township 
inMethuen.  ^f  Methuen,  Peterborough  county,, 
where  it  had  been  found  some  time  before,, 
but  had  not  been  identified.  The  writer 
visited  this  locality  in  October,  and  the  min- 
eral was  found  to  occur  in  rocks  similar  to 
those  in  which  it  occurs  in  Hastings  and 
Renfrew.  A  dark  gneiss  similar  in  appear- 
ance in  hand  specimens  to  the  rock  referred 
to  in  Hastings  and  Renfrew  is  cut  by  dikes- 
and  masses  composed  of  syenite  and  nephe- 
line  syenite. 

Qualities  of  Corundum 

The  mineral  corundum  is  one  of  the  hard- 
est natural  substances  known,  being  excelled 
The  quality  ^^  hardness  only  by  the  diamond, 
of  hardness,  j^g  position  in  the  scale  of  hardness 
arranged  by  Mohs,  is  between  that  of  the 
topaz  and  diamond.  Mohs  made  use  of  the 
numbers  from  1  to  10  inclusive  in  his 
scale,  and  selected  10  characteristic  minerals 
of  different  degrees  of  hardness  in  making  up 
the  scale,  which  is  as  follows  :  1,  talc  ;  2^ 
rock  salt ;  3,  calcite  ;  4,  fluorspar  ;  5,  apa- 
tite ;  6,  orthoclase  ;  7,  quartz  ;  8,  topaz  ;  9, 
corundum  ;  10,  diamond. 

^  As  however  the  mineral  spinel  has  a  hard- 
ness equal  to  that  of  topaz,  and  occurs  in  lime- 
stone under  conditions  similar  to  corundum,  it 
would  seem  advisable  that  a  careful  examination, 
chemical  and  otherwise,  be  made  of  these  speci- 
mens before  their  character  is  affirmed.  As  the 
specimens  are  of  small  size  and  are  obtainable  only 
near  the  surface  of  the  ground  it  is  somewhat 
difficult  to  determine  them.  One  specimen 
obtained  had  a  somewhat  suspicious  octahedral 
appearance.  A  specimen,  which  appeared  to  be 
somewhat  impure,  was  found  to  contain  74.5  per 
cent,  of  alumina. 
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In  determining  the  degree  of  hardness 
which  a  mineral  })()8sesses  wu  try  it  to  see  if 
it  will  scratch  or  cut  a  mineral  whose  hard- 
ness is  known,  or  we  may  determine  whether 
a  mineral  of  known  hardness  will  scratch  the 
specimen  under  examination. 

As  corundum  is  often  more  or  less  altereil 
or  changed  into  secondary  minerals,  mica, 
etc.,  care  should  be  taken  in  selecting  a  speci- 
men of  this  mineral  for  a  test  of  its  hardness 
to  make  use  only  of  a  si)ecimen  which  shows 
no  sign  of  alteration,  and  which  appears  to  be 
free  from  impurities.  As  corundum  is  also 
somewhat  brittle,  care  should  be  taken  not 
to  be  deceived  by  the  breaking  of  the  min- 
eral. A  crystal  of  (juartz  with  smooth  sur- 
faces is  useful  in  distinguishing  other  hard 
minerals.  As  most  minerals  which  have  a 
hardness  greater  than  that  of  (piartzare  com- 
paratively rare,  one  has  generally  little  dith- 
culty  by  its  use  in  determining  whether  a 
given  specimen  is  corundum  or  not.  A  crystal 
of  to})az  is  still  more  useful,  and  small  crystals 
of  this  mineral  can  be  obtained  from  mineral 
dealers  at  small  cost.  The  prospector  for 
corundum  should  also  ])ossess  some  typical 
specimens  of  the  mineral  for  the  purpose  of 
comparing  hardness  and  other  characteris- 
tics. 

Composition  and  Form. 

Corundum  is  composed  of  the  oxide  of 
aluminium  (Al.^O.j)  but  traces  of  the 
Composition  oxidcs  of  other  metals  are  generally 
and  color.  present  as  Coloring  materials.  As 
in  the  cases  of  other  minerals  of  non-metallic 
lustre,  the  color  of  corundum  varies  consider- 
ably. Sometimes  the  mineral  is  colorless  or 
white,  and  at  other  times  it  is  found  possess- 
ing a  blue,  pink  or  red,  brown,  gray  or  other 
color. 

The  relative  weight  of  corundum  compared 
with  e(iual  volumes  of  many  other  minerals  is 
specific  ^^i»^^-  It  ^^^^  ^  specific  gravity  of 
gravity.  about  4,  i.  e.,  it  is  four  times  as 
heavy  as  an  equal  volume  of  water,  while  fel- 
spar has  a  specitic  gravity  of  from  2.4  to  2.7 
and  quartz  of  2.5  to  2.8.  Its  weight  in  hand 
specimens  thus  aids  in  its  determination. 

Corundum  ciystallizes  in  what  is  known  to 
mineralogists  as  the  rhombohedral  divisic^n 
of  the    hexagonal    system.      Well    develt^ped 


crystals  are  <»ften  sttniewhat  long  and  narrow, 
tapering  towards  a  point  at  either  enil."  A 
Crj-HUiUizu-  cross  section  of  a  crystal  is  six  sided. 
^'""-  When  the  crystals  are  well  devel- 

oped they  possess  a  number  of  planes  at  either 
end.  Crystals  of  the  mineral  however  from 
ditierent  hxalities  difrerconsidemblyinform.' 
The  crystals  of  this  minend  generally  pos- 
sess a  well  defined  parting,  or  show  a  ten- 
dency to  split  readily  in  certain  jlirections. 
On  some  of  these  parting  surfaces  two  sets  of 
very  fine  lines  are  generally  distinguishable* 
dividing  the  surface  into  small  four  sided 
areas.  ^ 

"  The  first  discovery  of  corundum  in  the  HmI- 
iDg8  district  is  aaid  to  have  been  made  by  a  amall 
child  over  20  yearn  aj?o.  She  and  her  father  were 
sitting  on  the  rocks  rescJDg  after  a  walk  through 
the  woods,  and  the  child  picked  up  a  crystal  of  the 
mineral  which  had  weathered  out  of  its  matrix  and 
asked  her  father  if  it  did  not  hav«'  a  shape  like  the 
glass  stopper  of  a  cruet  stand  bottle.  Thos )  w  h)  ha  ve 
seen  these  corks,  and  mo^t  people  have,  will  have 
no  ditHculty  in  picturing  to  themselves  the  form 
commonly  a.sjumcd  by  corundum.  Although  atten- 
tion was  directed  to  the  mineral  at  this  time,  and 
also  a  few  years  later  when  it  was  mistaken  for 
apatite,  it  was  not  identified  till  1.S96. 

"  Mr.  George  F.  Kunz  in  referring  to  the  coiun- 
dum  (sapphire)  crystalH  of  Montana  (Mineral 
Resources  of  the  Ignited  State?,  1896  7,  p.  1201) 
says  that  "Their  form  and  occurrence,  moreover, 
agree  with  the  important  experimeat.s  ani  con- 
clusiions  of  Lagorio,  viz  ,  that  corundums  originat- 
ing in  an  igneous  rock  form  Hat  hexagonal  tables^ 
with  low  rhombohedra."  It  cannot  be  said  lliat 
the  flat  hexagonal  tables  are  characteristic  of  the 
crybtals  from  Hastings  and  Renfrew  couDtiei».  The 
crystals  from  these  counties,  in  the  ne|>lieline 
syenite  esj>ecially.  are  often  much  elongated  — 
sometimes  havmg  a  length  of  4  or  5  inches  and  » 
diameter  of  less  than  half  an  inch.  Tlie  charac- 
teristic forms  assumed  by  the  mineral  in  these 
counties  are  shown  in  some  of  the  reproductions 
from  jthotographs  which  accompany  this  report. 
The  forms  assumed  by  corundum  in  igneous  rocks 
would  seem  to  depend  on  the  acidity  of  the 
magmas  from  which  they  crystallized,  and  probably 
on  other  conditions  as  well. 

"^  Prof.  Nicol  has  given  me  the  following  note  on 
the  Hastings  and  Renfrew  crystals  : 

"  The  crystals  of  corundum  occur  irrbedded  in 
the  felspathic  matrix.  They  are  slightly  altered 
to  mica  on  the  surface,  and  hence  may  often  be 
readily  separated  from  the  felspar  by  carefully 
breaking  away   the  latter  with  a  small  hammer. 
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Corundum  is  infusible  before  the  blowpipe, 
but  is  slowly  dissolved  in  borax  and  phosphor 
other  ^^^^-     ^^  ^^  ^^^  acted  upon  by  acids, 

qualities.  j£  finely  pulverized  the  mineral 
takes  on  a  blue  color  after  heating  with 
cobalt  solution. 


Varieties  of  Corundum. 

There  are  three  subdivisions  cf  the  species, 
to  which  the  name  corundum  is  given,  recog- 
^  ,  ,.    .       nized   in  the  arts.     These  are  :  (1) 

Subdivsions  _  _  '    ' 

of  Corun-      Sapphire,  which  embraces  the  purer 

dura.  . 

kinds  of  fine  colors,  transparent  or 
translucent,  which  are  useful  as  gems.  These 
gem  stones  are  given  different  names  accord- 
ing to  the  colors  as  sapphire  (blue),  and  ruby 
(red).  (2)  Corundum,  which  includes  the  non- 
transparent  kinds  of  dark  or  dull  colors.  (3) 
Emery,  which  is  a  granular  corundum,  black 
or  grayish  black  in  color,  and  more  or  less 
intimately  mixed  with  magnetite  or  haema- 
tite. Some  varieties  of  corundum  are  among 
the  most  costly  and  highly  prized  gem 
stones. 

The  material  was  secured  by  blasting  from  the 
face  of  a  cliff  and  after  the  explosion  the  ground 
in  the  vicinity  was  strewn  with  crystals,  separated 
from  the  matrix  by  the  force  of  the  concuesioD. 
The  crystals  are  rough  and  often  exhibit  rounded 
or  'barrel-shaped'  forms  due  to  thep:esence  of 
numerons  pyramidal  faces,  but  as  the  faces  are 
neither  smooth  ecough  for  measurement  with  the 
reflecting  goniometer,  nor  large  enough  for  meas- 
urement with  the  contact  goniometer,  it  is  difficult 
to  determine  them. 

"  Horizontal  striae  are  very  prominently  shown 
on  the  crystals.  The  basal  plane,  sometimes 
small,  sometimes  almost  the  full  size  of  the  prism, 
occurs  very  commonly.  Partirg  parallel  to  this 
basal  plane  and  also  to  the  planes  of  the  rhombo- 
hedron,  is  conomon.  Striae  due  to  polysynthetic 
twinning  are  very  clearly  shown  on  the  parting 
faces.  These  striae  are  often  shown  on  the  basal 
patting  plane  also. 

"  The  color  and  lustre  of  the  crystals  viewed  on 
the  basal  plane  are  often  very  similar  to  those  of 
hyperfethene  or  bronzite.  Some  of  the  crystals 
show  what  Tschermak  calls  "isomorphous  layer- 
ing," fig.  1,  (taken  from  Tschermak's  Mineralogie). 
On  one  crystal  the  peculiar  a{)pearance  shown  m 
fig.  2  was  presented.  On  the  basal  plane  of  a 
fairly  well  defined  prismatic  crystal  rests  a  tri- 
angular ])late.  This  is  evidently  a  section  of  a 
rhornbohedron,  parallel  to  the  basal  i)lat:e,  properly 
oriented  on  the  basal  plane  of  the  prism." 


Corundum  has  been  produced  artificially  in 
various  ways,  different  compounds  of  alumi- 
Artificiai  nium  being  used  for  the  purpose. 
orcorun°"  ^^  most  case3  these  compounds  are 
'^"™'  subjected   to   the   action   of   other 

substances  at  a  high  temperature.  It  has 
been  formed  by  the  decomposition  of  alumi- 
nium chloride  through  the  action  of 
magnesium  and  water  vapour  in  a  closed 
tube  ;  by  the  decomposition  of  potash  alum 
by  means  of  charcoal,  and  in  other  ways. 
Many  other  minerals  and  even  rocks  have 
been  produced  artificially  in  the  laboratory, 
but  in  most  cases  the  n  suits  obtained  have 
been  of  little  economic  importance.  An 
interesting  artificial  production  of  corundum, 
considered  in  connection  with  the  occurrence 
of  the  mineral  in  eastern  Ontario,  in  nephe- 
line  syenite,  is  that  in  which  the  mineral  has 
been  produced  by  dissolving  alumina  in 
melted  nepheline  and  allowing  the  molten 
mass  to  crystallize. 

Uses  of  Corundum 

In  commerce  corundum  and  its  varieties 
are  divided  into  two  classes,  viz.  :  gem  stones 
and  abrasive  materials.  The  gem 
stone  varieties  have  already  been 
referred  to.  They  are  of  comparatively  rare 
occurrence,  and  when  of  high  quality  they 
are  of  great  value. 

By  the  term  ''abrasive  material"  is  under- 
stood a  substance  which  is  used  for  grinding 
Ai)rasive  ^^  polishing  purposes.  Corundum 
material.  proper  and  emery  are  used  for  this 
purpose.-'     The  powdered  substance  is  made 

^  Other  materials  used  as  abrasives  are  carborun- 
dum, crushed  steel,  diatomaceous  earth,  garnet, 
grindstone^,  millstone?,  pumice,  quartz  crystal, 
tripoli  and  whetstones.  The  production  of  the 
artificial  substance  carborundum,  which  is  the 
chief  competitor  of  corundum  and  emery, 
increased  from  595  short  tons  ($365,612)  in  1896  to 
621  short  tons  ($153,812)  in  1897.  The  decrease  in 
value  was  due  to  a  heavy  reduction  in  price  by 
the  sole  concern,  the  Niagara  Falls  Co.,  ])ioducing 
this  subetance.  "The  Engineering  and  Mining 
Journal  "  of  New  York  from  which  theFO  figures 
are  taken  further  states  that  the  production  of 
corundum,  in  the  United  States,  declined  from 
250  short  tons  ($35,000)  in  1896  to  230  thort  tons 
($32,200)  in  1897.  Emery  is  said  to  have  declined 
from  1,550  short  tons  ($108,500)  to  1,P00  ($105,000) 
during  the  same  period. 


Gem  stones. 
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into  "emery"  wheels,  the  grains  being 
cemented  together  by  some  Buitablesubstunce. 
The  use  of  emery  wheels  in  grinding  down 
steel  or  other  instruments  is  well  known. 
Some  of  these  wheels  are  moistened  with 
water  when  being  used,  but  others  have  to 
be  used  in  the  dry  state,  their  cement  not 
holding  together  after  being  wet.  Emery  is 
also  used  in  the  form  of  grains  and  jiowder. 

Corundum  has  been  used  in  the  production 
of  aluminium,  but  as  it  is  in  such  denuuul  as 
Ore  of  *^^  abrasive  material  it  is  too  costly 

Aluminium.  |.q  ^^  ^^^^^  .^^  .^^-^  ,^j.^  ,^£  (.j^jj^  metal.  ^" 

If  its  price  were  lower  there  would  no  doubt 
be  a  demand  for  it  as  an  ore,  on  account 
of  its  generally  being  pretty  pure  and  possess- 
ing such  a  high  ])ercentnge  of  the  metal.  ^ ' 

The  uses  of  aluminium  are  being  con.stantly 
extended.  Many  interesting  results  have 
Uses  ami  been  obtained  with  it  in  connection 
ora^'umin*^  witli  alloys,  one  of  which  is  of  |)ar- 
'"'"  ticular   interest   in   Ontario.      It  is 

stated  that  of  the  alloys  so  far  examined 
the  one  which  seems  to  give  the  best  present 
results  and  the  greatest  promise  is  that  with 
nickel.  The  addition  of  a  few  per  cent, 
only  of  nickel  to  aluminium  greatly  enhances 
the  strength  and  toughness  of  the  metal,  and 
Adds  to  its  brilliancy  without  adding  materi- 
ally to  its  weight. 

The  metallurgy  of  aluminium  offers  a  vei-y 
inviting  field  for  research.  Alumina  in  a 
suitable  form  for  the  extraction  of  the  metal 
is  said  to  sell  at  about  4^  cents  per  pound,  or 

^'^The  Mineral  Industry,  vol.  i,  p.  11  and  163. 

^^  The  production  of  the  mttal  alun\inium  in 
the  United  States  in  1897  was  4,000,000  ib.(§l,400,- 
OOO)  against  1,300,000  lb.  ($520,000)  in  the  previous 
year.  The  increase  was  due  partly  to  reduction  in 
price  for  the  metal  and  partly  to  the  development 
of  a  greatly  increased  export  trade.  The  United 
States  and  Europe  together  produced  5,51(3,000 
lb.  in  1896.  In  1891  the  United  States  produced 
only  150,000  lb.  of  the  nieta). 

The  year  1897  was  distingtii-shed  by  the  begin- 
ning of  an  export  trade  in  the  United  States  of 
the  mineral  bauxite,  which  is  the  ore  of  aluminium 
used  at  present.  In  this  year  2,537  tons  of  the 
mineral  were  shipped  abroad. 

Corundum  contains  theoretically  53.2  per  cent, 
of  aluminium  and  is  usually  pretty  pure.  Bauxite 
contains  theoretically  40  per  cent,  of  the  metal  but 
there  is  frequently  from  30  to  50  per  cent,  impuri- 
ties present. 


two  tons  of  alumina,  which  represent  about 
one  ton  of  the  metal,  are  worth  about  $180. 
As  aluminium  sells  at  87<M)  per  ton  there 
would  seem  to  be  a  considerable  chance  for 
the  discovery  of  methods  of  oxtractiou 
whereby  the  metal  could  be  produced  mure 
cheaply.  Moreover  it  does  not  seem  alto- 
gether unlikely  that  methods  of  extraction 
will  be  discovered  whereby  a  less  pure 
alumina  than  that  demanded  by  manufac- 
turers at  present  can  be  used  for  the  produc- 
tion of  the  metal. 

History  and  Statistics  of  Corundum. 

Dill'erent  varieties  of  corunclum  were 
known  to  the  anciente,    who   made  use  of  it 

Kariy  ukpk  of  '^^  *  e^*-'"'  '^"^^  '■^•'*  '^^^  abrasivc  ffiatcr- 
ih..  mineral,    j.^j      ^'j^^   ^.^^^^ry  ..f    the   (Jrecian 

islands  has  long  been  known.  It  is  thought 
by  some  that  the  native  races  of  America, 
judging  from  certain  carvings  on  rocks,  have 
made  use  (►f  the  mineral. 

In  the  Geologj'  of  Canada,  18(»,'i,  reference 
is  made  as  has  been  already  stated,  to  the 
Lack  of  occurrence  of  the  mineral  in  the 
prospecting  township  of  North  IJurgi'Ss,  and  to 
for  it.  its  occurrence  with   other  minerals 

in  the  auriferous  sands  of  the  Chaudiere.  No 
other  occurrence  of  the  mineral  in  Canada 
was  made  public  until  the  report  of  its 
occurrence  in  the  township  of  Carlow  in 
October,  181MJ.  This  may  be  account43d  for 
by  the  fact  that  most  ]»eo]>le  are  attracted 
only  by  minerals  of  a  metallic  lustre,  and  eo 
pass  over  those  of  a  "stony"  nature.  If  a 
part  of  the  energy  expended  by  prospectors 
in  this  Province  in  search  for  the  precious 
metal  had  been  employed  in  hunting  for 
other  substances,  it  seems  not  unlikely  that 
many  more  valuable  and  interesting  minerals 
would  have  been  foun'l. 

It  is  dithcult  to  get  reliable  statistics  on 
the  production  an<l  consumption  of  corun- 
statisticHof  t^un^-  In  1  he  Minend  Resources  of 
production    ^1     ^'nitcd  States,   I8'.)r»  and  lc96, 

anil  con- 

Bumption.  ^  Government  publiaition,  it  is 
stated  that  "The  producers  of  both  emery 
and  corundum  are  averse  to  giving  publicity 
to  their  business,  and  in  order  tc  maintain 
the  confidential  nature  of  the  statistics  the 
production  «»f  the  two  minerals  is  stated 
together."     Manufacturers   of  emei*y  wheels 
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in  Canada  claim  there  is  a  "combine  "  among 
the  producers  of  the  raw  material  to  keep  up 
the  price,  and  they  seem  desirous  that  other 
deposits  be  opened  up  so  that  the  price  of  the 
material  which  they  make  use  of  in  their 
manufactures  will  be  lowered. 

The  present  selling  price  of  North  Carolina 
corundum  quoted  in  the  Engineering  and 
Mining  Journal  of  New  York  is  from  $140 
to  $200  a  ton,  being  at  the  rate  of  7  to  10 
cents  per  pound.  Emery  is  quoted  at  1^  to 
5i  cents  per  pound. 

The  corundum  and  emery  produced  in  the 
United  States  in  1895  is  stated  to  have  been 
2,102  short  tons,  valued  at  $106,256,  and  in 
1896  the  production  was  2,120  short  tons 
valued  at  $113,246.  "  The  corundum  used 
in  the  United  States  is  exclusively  of  domes- 
tic production.  Emery  is  imported  from 
Turkey  and  the  island  of  Naxos,  one  of  the 
Cyclades  group  in  the  Grecian  archipelago. "^^ 

The  imports  of  emery  in  1895  were  valued 
at  $133,038,  and  in  1896  they  had  a  value  of 
$148,231.  The  imports  of  emery  into  Can- 
ada for  the  last  ten  years  have  averaged  about 
$15,000  annually. 

Location  of  Ontario  Deposits 

The  corundum  of  the  township  of  North 
Burgess,  while  interesting  from  the  mineral- 
North  ogical  point  of  view,  is,  as  far  ex- 
Lanark^  ^^  amined,  of  no  commercial  import- 
county.  ance.  It  occurs  on  lots  2  in  the 
ninth  concession,  about  three  miles  from  the 
town  of  Perth  and  a  few  miles  north  of  the 
Rideau  canal.  ^-^ 

12  Min.  Res.,  U.  S.,  1896,  p.  12. 

1^  It  may  be  explained  for  the  benefit  of  the 
foreign  reader  that  the  older  settled  parts  of  tbe 
Dominion  of  Canada  are  dirided  into  a  number  of 
Provinces  or  primary  divisions.  Tne  I'luviuoe  ui 
Ontario,  the  most  populous  of  these,  is  again  sub- 
divided in  the  older  settled  parts  into  counties. 
These  counties  are  subdivided  into  townships  and 
these  again  into  concessions,  or,  as  they  are  some- 
times called,  ranges.  Concessions  consist  of  narrow 
strips  of  country  running  from  one  side  of  a  town- 
ship to  the  other,  separated  by  public  road  allow- 
ances or  highways,  and  to  each  concession  a  par- 
ticular number  is  given.  These  are  subdivided 
into  lots,  which  are  given  consecutive  numbers 
from  one  ond  of  a  concession  to  another.  The 
counties  of  Ontario   vary  considerably  in  size,  as 


The  mineral  in  the  township  of  Methuen, 
Peterborough  county,  occurs  at  the  Bennett 
Methuen  ^^^  Miller  mines,  where  the  syenite 
borouS  dikes  containing  it  have  been 
county.  worked  for  mica,  one  of  the  im- 
portant constituents  of  the  rock.  These 
deposits  are  situated  on  either  side  of  a  small 
lake  near  a  hill  which  is  known  in  the  vicinity 
as  the  "  mountain."  These  occurrences  of 
the  mineral  are  in  the  ninth  and  tenth  con- 
cessions of  the  township.  The  locality  can 
be  reached  in  summer  by  taking  the  Grand 
Trunk  or  Canadian  Pacific  railway  to  the 
town  of  Peterborough,  thence  by  railroad  ta 
Lakefield  on  Stony  lake,  from  which  a  boat 
can  be  taken  to  within  four  or  five  miles  of 
the  deposits.  From  the  landing  place  there 
is  a  road  to  the  properties  referred  to.  Or 
the  C.  P.  R.  may  be  taken  to  Havelock  or 
Norwood  station,  and  the  corundum  locality 
may  be  reached  by  a  drive  of  about  20  miles 
across  country  northward.  A  stage  runs  from 
the  last  mentioned  railroad  station  to  within 
a  short  distance  of  Stony  lake. 

The  corundum  deposits  of  the  northern 
part  of  the  county  of  Hastings  and  the  south- 
in  Hastings  em  part  of  the  adjoining  county  of 
Renfrew  Renfrew  are  of  easy  access.  A 
counties.  train  on  the  Ottawa,  i^rnprior  and 
Parry  Sound  railroad  may  be  taken  to  Barry's 
Bay  station,  from  which  place  a  small  steam, 
boat  runs  in  summer  to  the  village  of  Com- 
bermere  on  the  Madawaska  river.  This  vil- 
lage is  situated  within  three  or  four  miles  of 
part  of  the  belt  or  band  of  rocks  in  which 
corundum  has  been  found.  The  location 
of  these  villages  is  shown  on  the  map.  The 
localities  in  which  the  mineral  has  been  found 
in  Hastings  and  Renfrew  may  be  reached 
also  from  the  south  either  via  the  Irondale,. 
Bancr .  ft  and  Ottawa  railroad  to  the  vicinity 
01  the  village   of   Bird's   Creek,    from  which 

do  also  the  townships.  The  lots  referred  to  in 
this  report  and  shown  on  the  accompanymg  map 
consist  of  about  100  acres  each,  but  in  some  parts 
of  the  Province  they  are  of  larger  size.  Such  ex- 
pressions as  "  lot  10,  concession  XVI.  of  the  town- 
ship of  Raglan  "  will  be  understood  after  reference 
has  been  made  to  the  map.  The  writer  has  been 
asked  once  or  twice  to  explain  the  meaning  of 
local  geographical  terms  met  with  in  scientific 
papers  and  reports  on  Canada  and  has  decided 
that  it  might  be  well  to  do  eo  here. 
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place  a  stage  runs  twice  a  week  to  New  Car- 
low  post  office  in  the  township  of  Carlow,  or 
via  the  Central  Ontario  railroad  to  Ornishy 
station  and  thence  by  a  drive  across  country. 
Horses  and  rigs  are  to  be  had  U)T  hire  in  any 
of  the  villages  mentioned.  A  number  of  in- 
teresting mineral  deposits  are  situated  with'n 
■easy  access  of  stations  on  the  railroads 
just  mentioned,  which  could  be  visited 
by  any  one  having  a  little  time  at  his  dis- 
posjil  during  a  trip  into  the  corundum  dis- 
trict. To  one  interested  in  minerals  and 
geology  generally  the  district  offers  great  at- 
tractions. Coming  in  from  the  north  the 
train  could  be  left  at  Eganville  station  if  de- 
sired and  some  of  the  famous  mineral  local- 
ities of  the  township  of  Sebastopol,  noted 
for  its  twin  zircons  and  other  specimens, 
could  be  visited.  The  eastern  end  of  the 
band  of  corundum-bearing  rocks,  st)  far  as 
traced  out,  lies  in  the  southern  part  of  this 
township,  the  writer  having  found  the  min- 
or.al  in  place  here  during  the  past  sunmier.  ^  ' 

Water  Power,  Labor  and  Supplies. 

As  will  be  seen  by  the  larger  map,  the  York 

Branch  joins    the    Madawaska    river    in    the 

northern   ])art   of  the    township   of 

Water  pow- 

■ersonthe     Rauclan,  in  the  vicinity  of  some  of 

Matlawaskii  ,  •  xt 

ami  its         the  corundum  deposits.     Near  the 

tributaries.  .  .  .  . 

pomt  of  junction  of  these  is  what 
is  known  as  Palmer's  rapids,  which  is  capal)le 
of  supplying  an  immense  amount  of  water 
power.  At  points  on  the  York  Branch, 
marked  as  rapids  on  the  map,  there  are  also 
good  water  powers  ;  there  is  also  a  water 
power  at  New  Carlow  post  office  on 
Papineau  creek  in  the  township  of  Carlow. 
This  power  is  now  made  use  of  in  running  a 
grist  mill  and  saw  mill.  In  this,  as  in  most 
parts  of  the  Laurentian  country,  water  ]Knv- 
era  are  numerous.  Even  if  not  situated 
within  easy  access  of  a  mineral  i)roperty, 
they  could  be  made  use  of  in  generating 
electricity  for  transmission  to  long  dis- 
tances. 


^*The  location  of  the  railroads  and  placfs  to 
which  reference  has  been  made  is  shown  on  the 
small  indox  map  at  the  head  of  this  pa^jer. 
The  distance  of  some  of  the  railroad  stations,  in 
the  corundum  district,  from  some  of  the  chief 
cities  of  Ontario  is  also  shown  on  the  map. 


Most  of  the  men  living  in  the  district  arc 
well  fitted  for  mining  work,  having  been  em- 
Labor,  ployed  in  lumbering  upemtionH  and 
3"'"*"  in  railway  construction.  Thuro 
iiinbtr.  jj.    ii^yj^^    ,|Q    \^^Q\^     ,)f    experienced 

teamsters,  and  of  men  used  to  blasting  opera- 
tions and  to  the  construction  of  rougli  wooden 
and  stone  structures.  Although  the  district  is 
not  thickly  settled,  still  it  can  furnish  suffi- 
cient agricultural  produce  for  the  support  of 
a  mining  population  of  considerable  size. 
Moreover,  freight  charges  on  any  8U|>plieH 
that  would  be  reijuired  to  be  imjKirtfd  into 
the  district  would  be  low  on  occount  of  the 
railway  connection.  Sufficient  timber  for 
mining  pur[)ose8  can  be  obtained  near  at 
hand,  and  there  is  an  unlimited  supply  of 
wood  for  fuel. 

Extent  and  Method  of  Lxploration. 

At  the  time  of  my  tirst  visit  to  the  di.strict 

in  the  early  part  of  July  corundum  had  been 

reported  to  occur  only  in  the  town- 

Kxploration  r    ^      1  1   i.       1  ■»» 

of  the  terri-  ships  of  Larlow   aiul  Kaglaii.      Mr. 

tory.  -v-r      m       »  11 

N.  1.  Armstrong  showed  me  over 
the  lots  on  which  the  mineral  had  been  found 
in  Carlow.  These  were  lot  14  in  the  four- 
teenth concession  and  lots  15  and  !<>  in  the 
sixteenth  conce.s.sitm.  Early  in  August,  on 
my  return  to  the  district  Mr.  Henry  Robil- 
lard  showed  me  over  the  lots  in  Raglan  on 
which  the  mineral  had  been  found.  These 
were  lots  1,  2,  3  and  4  in  the  nine- 
teentli  concession  and  lots  3  and  4  in  the 
eighteenth.  Nf)  other  occurrence  of  the  min- 
eral in  the  Province  had  been  made  public 
except  the  one  in  the  township  •  f  North  Bur- 
gess, described  in  the  Geology  of  Canada, 
and  that  in  the  township  of  Methuen,  40 
miles  di.stant  to  the  southwest  of  Carlow. 
The  occurrences  in  these  two  townships  have 
already  been  referred  to  in  this  report.  All 
other  dept)sits  to  whi:h  reference  is  here 
made,  which  occur  in  a  Imnd  of  rocks  stretch- 
ing across  country  for  30  miles  in  parts  of 
seven  different  townships,  were  di.scoveretl  by 
the  writer  and  hisassisUints  Wtween  the  first 
week  in  August  and  the  first  week  in  ( >ctober. 
On  beginning  systematic  work  on  the  corun- 
dum deposits  in  the  early  part  of  the  month  of 
August  a  few  days  were  first  8j>ent  in  a 
a    study    of    the    known  dei>osits   and    their 
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associated  rocks.  As  the  district  is  a  very 
hilly  one,  and  as  the  rocks  are  covered  to  a 
considerable  extent  by  brush  and 
the  known  soil,  it  was  at  first  feared  that  con- 
assocTated"'^  siderable  difficulty  would  be  experi- 
enced in  making  out  the  relations  of 
the  rocks,  and  therefore  that  the  discovery  of 
new  deposits  of  the  mineral  would  depend 
largely  on  chance.  However,  after  examining 
the  known  deposits  in  the  townships  of  Carlow 
and  Raglan,  it  was  found  that  the  mineral 
03curred  under  the  same  conditions  in  both, 
and  after  determining  the  strike  of  the  rocks 
in  both  localities  it  was  concluded  that  the 
deposits  all  belonged  to  one  band  of  rocks. 

It  was  firs':  decided  to   examine  the  rocks 

lying  between  the   two    localities   in   which 

corundum    had   been   found.       On 

Deposits  in  •       ,  •  , 

Carlow  and   making  tliis  examination  outcrops 

Raglan.  c  t  •  i.i  •  i 

of  rock  carrying  the  mineral  were 
found  at  numerous  points  between  lot  l4  in 
the  fourteenth  concession  of  Carlow  and  the 
lots  in  Raglan  which  have  been  referred  to. 
The  deposit  of  corundum  on  this  lot  in  Carlow 
lies  at  the  lower  part  of  a  face  of  one  of  the 
highest  hills  in  the  district.  The  hill  forms 
part  of  a  range  of  h'gh  hills  which  run  from 
this  lot  in  a  northeast  direction  through 
Carlow  into  Raglan,  and  is  continued  across 
the  York  Branch  river  in  this  township.  In 
Carlow  the  hill  spreads  out  towards  the  south 
to  the  north  of  the  twelfth  concession,  about 
one  mile  north  of  Foster's  lake.  These  high 
hills  are  situated  in  the  thirteenth,  four- 
teenth, fifteenth  and  sixteenth  concessions  of 
Carlow  and  have  a  trend  northeast  from  lot 
14  in  the  fourteenth  concession,  facing  in  a 
general  way  northwest  and  southeast.  The 
position  of  the  hills  can  be  made  out  in  a 
general  way  from  the  roads  on  the  map.  The 
winter  road  running  from  the  main  road  near 
lot  14  in  the  fourteenth  concession  and 
thence  across  Grady  lake,  lots  15  and  16  in 
the  fifteenth  concession,  to  the  junction  of 
the  main  road  near  the  point  where  the  cor- 
ners of  the  townships  of  Carlow,  Bangor  and 
Raglan  join,  follows  a  valley  lying  at  the  base 
of  the  hills.  Similarly  the  main  road  running 
from  the  point  where  it  is  joined  by  the 
winter  road  in  the  thirteenth  concession  of 
Carlow  to  near  the  point  where  it  is  again 
joined  by  this  road  near  the  northeast  corner 


of  Carlow  follows  the  low  land  lying  at  the 
foot  of  the  hills  to  the  southeast,  although  in 
some  places  the  road  runs  at  some  distance 
from  the  hills.  The  Rag'an  deposits  referred 
to  are  situated  on  the  southern  or  south- 
eastern face  of  a  high  hill,  the  low  land  at  its 
base  stretching  out  to  the  marsh  or  drowned 
lands  along  the  York  Branch.  It  is  difficult 
to  give  a  detailed  description  of  the  topo- 
graphy of  the  district,  high  hills- 
Topography  f  .^  -^  T  1  • 
of  the          being    very    numerous   and    being 

generally  not  connected  into  ranges. 
It  may  be  said  however  that  the  highest 
hills  in  the  strip  of  country  through  which 
corundum  has  been  found  form  a  range 
whose  direction  is  in  a  general  way  paral'el 
with  that  of  the  town  line  or  boundary  be- 
tween the  townships  of  Raglan  and  Radcliflfe. 
This  fact  was  at  first  of  some  assistance  to  us 
in  prospecting,  as  after  we  had  succeeded  in 
finding  corundum  at  points  along  the  hills- 
between  the  previously  known  deposits  of 
Carlow  and  Raglan  we  decided  that  the  hills 
of  similar  height  in  line  with  these  between 
the  York  Branch  and  Madawaska  rivers  were 
likely  to  be  of  the  same  nature,  the  strike  of 
the  rocks  moreover  being  in  the  same  gen- 
eral direction  as  the  line  of  hills. 

The  strike  of  the  rocks  near  the  northeast 
corner  of  Raglan  changes  somewhat,  and  the 
height  of  the  hills  also  becomes  less  from 
here  to  near  the  south  end  of  lake  Clear  in 
Sebastopol,  where  the  hills  again  become 
high.  The  term  high  is  here  used  only  in  a 
comparative  sense,  the  hills  in  this  district 
being  much  higher  than  t  hose  commonly  met 
with  in  eastern  Ontario,  but  not  nearly  of  sa 
great  an  altitude  as  those  of  some  other 
parts  of  the  Province. 

Extending  the  Field  of  Discovery. 

Having  succeeded  in  connecting  the  pre- 
viously known  deposits  in  Carlow  with  those 
in  Raglan  by  means  of  others  lying 

Traning  the  *=  -^  i         • 

corundum  between  them,  and  thus  having 
Madawaska  traced  the  corundum-bearing  band 
to  near  the  western  edge  of  the 
York  Branch,  which  here  occupies  a  wide 
channel  between  the  hills,  it  was  decided  to 
search  for  the  mineral  on  the  lots  lying  be- 
tween this  river  and  the  Madawaska.  This 
search  was  soon  rewarded  with  success,  the 
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mineral  being  found  on  lot  t>  in  the  seven- 
teenth concession,  not  far  from  Gottlieb 
Lenz's  farm  l^uildings.  Shortly  after  this  the 
mineril  was  found  on  lot  11>  in  the  eighteenth 
concession.  This  lot  occupies  a  part  of  the 
highest  hill  near  the  junction  of  the  two  river^. 
Subse(|uently  the  mnieral  was  found  on 
lot  13  in  tlie  seventeenth  concession,  and  in 
small  (juantities  on  two  or  three  other  h»ts. 

The  surface  of  the  ground  is  pretty  well 
covered  with  soil,  small  timber  and  brusli  tm 
most  of  these  lots.  Hence  there  is  generally 
difficulty  in  deteruiining  the  extent  of  the 
dep:)sits.  The  hills  are  rather  flat  on  top 
and  most  of  the  settlers'  clearings  are  situated 
on  them. 

From  the  deposit  situated  on  the  hill  on 
lot  19  in  the  eighteenth  concession  tlie 
village  of  Combormere  can  be  seen  up  the 
Madawaska  river.  The  mineral  occurs  in 
the  rock  near  the  sunmiit  of  the  hill  and  on 
its  northeast  slope.  The  corundum  rock  is 
cut  by  dikes  of  i)eginatite  carrying  pink 
fels})ar,  hornblende  and  (piartz.  Corundum 
shows  in  the  rocks  at  placeg  along  the  face  of 
the  hill  for  30  yards  or  so,  with  a  width  ex- 
posed in  pla'i'es  of  10  yards.  The  rock 
shows  to  some  extent  a  schist* )se  structure. 
The  corundum  rock  is  seen  to  have  weathered 
more  rapidly  than  the  dikes  which  cut  it, 
leaving  them  standing  abi>ve  its  surface. 
Small  patches  ot"  the  coruiRlum-bearing  rock 
(  arry  over  30  per  cent,  of  the  mineral. 

On  lot  13  in  the  seventeenth  concession  in 

the   vicinity  of  the    corundum   over  90    })or 

cent,  of  tlie  surface  is  covered  with 

Mineral  in  .  ■!•«.       i 

driftHovcredsoil,  makuig  it  dithcult  to  estimate 

rooks 

the  amount  of  corundum  present. 
A  number  of  outcroi)S  of  the  rock  carrying 
corundum  were  however  seen,  the  mineral 
occurring  in  ])oth  pink  and  white  felspar  r».ck, 
On  this  lot  as  well  as  on  lot  19  in  the  eigh- 
teenth concession  it  seems  likely  that  con- 
siderable of  the  mineral  would  be  brought  to 
view  if  a  little  work  were  done  removing  the 
surface  covering  of  soil. 

East  of  the  Madawaska. 

At  the  time  of  my  departure  for  Toronto 
on  August  17  to  attend  the  meeting  of 
the  British  Association  for  the  Advancement 
of  Science,  I  gave  instructions  to  my  assistants 


to  search  for  the  minernl  immediately  to 
the  northeast  of  tlie  Madawaska  river, 
^     .       .as     the    corundum-bearinij     rocks 

Continuation  ° 

of  the  ix-it      had   iu>w   been    proved   to    extend 

eustwurtl. 

from  the  township  of  C'arlow 
into  Raglan  and  had  been  found  acrtihs 
the  wide  valley  <»f  the  York  Branch.  While 
in  Toront<»  I  was  notitietl  by  iny  assistantB 
that  they  had  succeeded  in  their  search  f(»r 
the  mineral  on  the  opposite  side  of  theMatla- 
waska  to  tiiat  on  whieli  we  hail  been  working. 
Tliey  discovered  tiie  mineral  on  lots  24,  25, 
26,  27  and  28  on  or  near  the  line  between  the 
eighteeiitJi  and  nineteenth  C(»nces8ionH  of 
Raglan,  and  later  in  the  season  we  found  it 
on  lot  35  in  the  eighteenth  c«>nceKsion  «»f  this 
t<»wnshii».  On  lots  24  t<»  28  iliere  is  consid- 
erable rock  Ciirrying  tlte  mineral. 

Near  the  line  between  lots  24  and  2r»,  and 
near  the  boundary  between  the  eigiiteentli 
and  nineteenth  concessions,  tlie  corundum- 
bearing  rock  has  a  distinctly  laminated  or 
schistose  structure.  At  this  particular  p(»int 
corundum  was  found  in  the  rock  for  a  dis- 
t^mce  of  100  yards  diagonally  across  the  strike 
and  over  a  width  of  alxiut  60  yards.  Tlie 
mineral  is  however  more  abundant  in  H«»me 
parts  of  the  rock  than  in  others.  This  <tutcrop 
of  the  rock  is  a  few  hundred  yards  from  a 
small  rapid  on  the  Madawaska  river  which 
lies  a  short  distance  below  tin*  foot  of  Palmer's 
rapids.  A  trap  dike  wiiich  has  a  width  of 
about  12  feet  is  in  close  proximity  to  the 
corundum  rock.  Some  of  the  ctirundinn  on 
lot  2fi  of  the  nineteenth  concession  is  very 
ct»arse  graiiu'd. 

Radclift'c  and  Brudenell. 

The  strike  (»f  the  rocks,  as  has  been  already 

stated,   changes,   bending   more   towards   the 

northwest  along  the  boundary   be- 

(.'hanRp  in  i  •    • 

tiu-9trikPof    t ween  Radclirt'e  and  Brudeiiell.    In 

rock  to«-ard« 

RA.iciifftand  the   latter   township,    which    joins 

Brudenell.  r     »»       , 

the  iKtrthe.ist  corner  of  luiglan, 
corundum  was  found  on  lot  34  in  the  fifth 
etincession,  lot  34  in  the  seventh  concession 
and  hit  24  in  the  sixth.  The  minenil  was 
also  found  on  lot  31  in  the  second  concession 
of  the  adjoining  township  of  Rndcliflx-.  It 
will  be  seen  from  the  map  that  these  Iot«  lie 
north  of  the  line  along  which  the  mineral 
occurs  in  Raglan  and  Carlow,  the  situation  of 
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the   deposits   agreeing   with   the    change   in 
direction  of  the  strike.     The  strike  on  lot  34 
in  the  seventh  concession  is  northwest.     The 
place   on  this  lot  where   the  outcrop  of  the 
corundum-bearing  rocks   occurs  is  near  the 
side  of  the  German  road  and  about  1^   miles 
from  the  village  of    Rockingham.     The    de- 
posit is  near  the  house  of  E.  Adams.     The 
rock  possesses  a  foliated  structure,  and  cor- 
undum is  scattered  through   it  for  a  distance 
of  over  250  yards  along  the  road.     A  consid- 
erable part  of  the  rock  is  nepheline  syenite, 
and  in  places  the  mineral   occurs  in  consider- 
able quantity.     There  is  at  times  a  noticeable 
percentage  of  magnetite  associated  with  the 
corundum,  some  specimens  of  the  two  associ- 
ated  having   a    rather    striking   appearance, 
nearly  white  corundum  being  surrounded  by 
the  black  magnetite.     This  mixture    of   the 
two  minerals  may   be  said  to  form  a  coarse 
grained  emery. 

On  lot  34  in  the  fifth  concession  the  out- 
crop of  the  corundum-bearing  rock  is  situated 
near  the  top  of  a  hill  in  a  cleared  field  close 
to  the  farm  house  of  Mrs.  Frederick  Block. 
In  this  dep'  sit  the  mineral  for  the  most  part 
is  coarse  in  grain  and  part  of  the  rock  holds 
a  high  percentage  of  it.  The  richest  part  of 
the  rock  has  a  width  of  about  8|  feet  and  a 
length  of  26  feet,  but  the  exposure  is  cov- 
ered by  soil  on  its  sides  and  ends,  under  which 
it  strikes.  The  part  of  the  rock  richest  in 
corundum,  judging  from  hand  specimens, 
contains  no  nepheline,  but  nepheline  syenite 
outcrops  between  the  deposit  just  referred  to 
and  the  house.  From  the  point  where  the 
rock  is  richest  in  corundum  to  the  house  is  a 
distance  of  about  125  yards.  The  nepheline 
syenite  carries  sodalite  and  the  usual  acces- 
sory minerals,  as  well  as  corundum. 

Crystalline 

character  of    It  may   be  stated  that  the  corun- 

corundum  in  i  •   i  •  ^     ■,- 

nepheline       dum    which    occurs    m    nepheline 

syenite.  .  ^  •      ■, 

syenite  on  this  lot  and  at  other 
places  in  the  district  often  possesses  a  pretty 
perfect  crystal  outline,  differing  in  this  way 
from  the  mineral  which  occurs  in  rock  in 
which  nepheline  is  absent.  In  the  latter  case 
the  mineral  usually  possesses  a  very  imper- 
fect crystal  outline.  The  crystals  in  the 
nepheline  syenite  are  usually  long  and  narrow, 
and  taper  towards  a  point  at  either  end.  The 
.terminations   arc   however   often   imperfect. 


It  was  here  that  one  of  the  attempts,  which 
have  already  been  referred  to,  was  made  to 
burn  the  nepheline  syenite  into  lime,  this 
rock  being  mistaken  for  crystalline  limestone. 
The  kiln  in  which  the  rock  was  partially 
fused  stands  at  the  side  of  the  lane  near  the 
road,  and  offers  a  good  opportunity  to  those 
desiring  unique  specimens.  About  2^  tons 
of  the  corundum-bearing  rock  from  this  lot 
were  blasted  out  and  shipped  to  the  labora- 
tory of  the  Kingston  School  of  Mining  for  a 
mill  test. 

A  considerable  part  of  this  lot  is  cleared 
and  fenced  into  fields,  so  that  one  would  not 
expect  the  exposures  of  rock  to  be  very 
numerous.  To  the  northenst  of  the  house 
however,  and  near  the  woods,  there  is  a  con- 
siderable exposure  of  nepheline  syenite.  This 
is  several  hundred  yards  north  of  the  out- 
crops which  have  just  been  referred  to.  Num- 
bers of  large  angular  blocks  of  rock,  some  of 
which  are  rich  in  corundum,  lie  to  the  north 
of  the  house  and  farm  buildings  and  to  the 
north  of  the  outcrops  near  the  roadside,  from 
which  they  could  not  have  been  removed  by 
glaciers  On  removing  the  covering  of  soil 
doubtless  considerable  corundum-bearing  rock 
would  be  exposed.  On  this  lot  also  good 
specimens  of  nearly  white  corundum  can  be 
obtained,  the  ordinary  color  of  the  mineral 
on  the  other  lots  in  the  townships  referred  to 
being  brown  or  gray. 

Numerous  boulders,  some  of  which  are  of 
large  size,  lie  along  the  hillside  on  and  at  the 
Corundum  6<ige  of  the  road.  Boulders  hold- 
bouiders.  -j^g  ^^xq  mineral  are  also  quite  num- 
erous in  a  valley-like  depression  which 
stretches  south  from  the  outcrop,  whence 
they  have  doubtless  been  transported  by 
glacial  action.  It  was  through  these  trans- 
ported boulders  that  the  deposit  was  first 
found.  They  were  seen  at  the  roadside  about 
a  mile  south  of  the  deposit,  and  were  followed 
north  until  the  rock  was  reached  in  -place. 
Other  deposits  were  found  in  the  same  way 
during  the  summer,  in  most  cases  search 
meeting  with  success  after  following  the 
boulders  up  for  less  than  a  mile. 

On  lot  31  in  the  second  concession  of  Rad- 
cliffe  corundum  occurs  in  a  pink  colored  rock, 
which  is  somewhat  laminated  in  structure,  on 
the  face  of  a  cliff  at  the   edge  of  the  woods. 


Corundum  crystals  from  Carlo-'-,  Kat;lan  and  Brudcnell     .'>  12  nuturil  size  (p.  JIS). 


Narrow  dike  of  corundum-bearing  syenite  cutting  dark  goeisr,  fro;n  Carlow  (p.  211). 


Crystals  of  Beryl  in  felspar  with  Columblte  on  smooth  face  in  upper  left  hand  corner,  from  lot  23,  con.  XV 

Lyniloch— 1-3  natural  s'zo  (p.  '234). 


'*^; 


Corundum  crystal  from  Ilrudtiricll  -natural  tiizc  (p  Jl  j  ] 


Corunilum  cr>stal  from  BrudencU— naturil  tiu-  (p.  ill ). 
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OoRUNDVM  Crystals. 

1.  l80.norphou8  layering.     From  T.ohernak  8  MineraloKio  (p.  216).  £.  Ro.„l«.h.-.lral  ,.late  on  U«il  ,4a,u.  of  prU-m 

C  ryntal  from  Cnrluw  (p.  216). 


VT" 


Magnetite  in  place  of  corundum,  in  syenite. 


Corundum  crystals  in  nepheline  syenite,  from  lot  34,  con.  V,  Brudenell— 1  3  natural  size  (p  216). 


Emery  :  mixture  of  coarse  grains  of  magnetite  and  light  co?ored  corundum,  frum  Brudenell -3-f  oktural  kize  (p.  222). 


Lower  dam  and  bridge  at  Paliurir'd  Kupidb  oii  Un 


•r.Sk  li^cT  (i>.   21U. 


Section  of  lower  dam  and  bridge  at  PalmerVRapids  (p.  219.) 


3    Nodules  of  mineral  of  ihe  Colunibite  yroup  in  ft'spur.  frotu  lot  Ji,  ron    \\  ,  I.s  n.lo.  >>     :,  r.  i,f.M;r  ,;  sue  (p  235). 


4.  Thin  layers  of  mineral  cf  the  Columblte  crroup  in  felspar,  from  lot  23,  con.  XV,  L.vncloch-6-Il  natuni  siM  (p.  ?3&>. 
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The  cliff  can  1)6  scon  from  Mr.  Schiocler's 
house.  The  width  of  the  IkuuI  of  rocks  liere 
which  carries  the  mineral  is  12  or  15  feet,  and 
it  is  exposed  for  some  distance  along  the  edge 
of  the  cliff.  Had  it  not  been  for  a  recent 
fire,  which  removed  the  Ijrush  and  part  of 
the  soil,  the  exposure  might  have  escaped 
notice,— a  fact  which  illustrates  that  work 
will  have  to  he  done  in  removing  the  surface 
covering  at  many  of  the  deposits  referred  to 
in  this  report  before  an  opinion  can  be 
formed  concerning  their  extent. 

Lyndoch  and  Sebastopol. 

Corundum-bearing  rock  was  found  in  place 

on   lot   13   in  the   fourteenth  concession   of 

Lyndoch,  and  on  lots  (J  and  24  in 

Corundum        i       /•  i  ■  r  a    i 

»)eariiig  rock  the  fourth  conccssion  of  Sebastopol, 
an(i«ehiva-  It  was  also  found  on  lot  25  in  the 
fifth  concession  of  Sebastopol,  and 
on  two  or  three  adjoining  lots  wIkjso  exact 
numbers  could  not  be  easily  determined. 
Coarse  nepheline  syenite  is  exposed  at  rhe 
side  of  the  road  on  lot  11  in  the  fourteenth 
concession  of  Lyndoch.  This  exposure  of 
rock  has  a  considerable  breadth.  At  this 
point  the  rock  does  not  carry  corundum,  l)ut 
it  was  decided  to  trace  up  the  dike  or  mass, 
as  by  former  experience  it  had  been  found 
that  nepheline  syenite  passed  into  syenite  in 
which  nepheline  was  absent.  After  follow- 
ing the  strike  of  the  rock  towards  the  west 
for  some  distance  it  was  found  to  contain  less 
nepheline,  until  finally  this  mineral  was  not 
observable  on  weathered  surfaces  of  the  rock. 
At  this  point  the  rock  was  found  to  po.s8e8s 
considerable  magnetite  in  fairly  well  formed 
octahedral  crystals,  some  of  which  were  about 
half  an  inch  in  length,  and  a  short  distance 
further  on  the  rock  was  seen  to  be  corundum- 
bearing.  This  portion  of  the  rock  occurs  on 
the  north  end  of  lot  13  in  the  fourteenth 
concession,  at  the  east  end  of  a  small  lake. 
There  is  here  an  exposure  of  rock  of  consid- 
erable extent  in  which  corundum  occurs. 
Time  did  not  permit  of  an  examination  of 
lots  immediately  to  the  west,  but  it  is  likely 
the  mineral  occurs  on  some  of  them  as 
well. 

The  nepheline  rock  was  also  traced  east- 
ward from  the  road  and  was  found  to  die  out 
on  lot    6  in  the  fourteenth  concession,  but 
2  M. — III. 


here  the  surface  is  pretty  well  covered  with 
soil  and  part  of  th»'  lot  is  occupied  by  a  small 
lake,  and  no  corundum  was  found. 

On  lot  0  in  the  fourth  concewion  of  Se- 
bastop<»l  eorundinu  occurs  K{)aringly  in  the 
rock  at  the  t«»p  of  a  cliff  across  the  roiwl  (umx 
some  farm  buildings.  CryHtalline  limcMtone, 
tiT*p  rock  and  coarse  tpiart/iferuus  pegnuitite 
form  part  of  the  cliff.  It  may  l>e  stnted  thnt 
the  ritck  at  places  between  this  lot,  ami  lot 
13  in  the  fourteenth  conceaHion  of  Lyndoch 
has  the  same  general  appearance  as  the  rock 
in  which  corundum  is  found.  None  of  the 
mineral  was  observed  here,  althougli  it  i» 
likely  that  if  we  hA<.l  had  more  time  at  our 
disposal  we  would  have  discovered  deposits 
of  the  mineral. 

Lot  24  in  the  fifth  cimccssion  of  SelmatoiK)! 
is  rather  diihcult  of  access,  being  situatod  at 
some  distance  from  a  road  and  in  a  rough 
piece  of  country,  a«  indeed  are  many  of  the 
lots  referred  to  in  this  report.  IJoulders  of 
rock  holding  corundum  were  found  about  a 
mile  to  the  south  of  this  lot,  and  they  were 
followed  north  until  the  mineral  was  found 
in  place  in  the  face  <»f  a  high  lull.  There  is 
an  exposure  of  rock  containing  corundum 
here  of  considerable  extent  and  the  mineral 
is  ])re8ent  in  fair  (piantity. 

Lot  25  in  the  fifth  conceasion  is  situated 
on  a  hill  which  is  one  of  the  highest  and 
most  dithcult  of  access  in  the  whole  district. 
This  hill  lies  a  short  distance  south  of  lake 
Clear.  There  is  a  considerable  development 
of  corundum-Waring  rocks  on  this  and  ad- 
joiiwng  lots,  but  lus  the  examination  (»f  this 
part  of  the  district  was  made  at  the  end  of 
the  season  there  was  not  time  to  make  a 
thorough  examination  of  the  lot«.  Several 
exposures  of  the  interesting  r«>ck  nepheline 
syenite  were  observed.  On  account  of  the 
rough  character  of  the  locality  it  was  not 
possible  in  the  time  at  our  disposal  to  deter- 
mine the  number  of  ft4»me  of  the  lots  defi- 
nitely, traces'of  surveyor's  lines  here  as  in 
other  parts  of  the  district  having  been  de- 
stroyed by  fire  during  the  years  which  have 
elapsed  since  the  surveys  were  made. 

The  finding  of  corundum  in  the  township 
of  Sebastopol  adds  another  mineral  to  the 
interesting  list  of  those  j)reviously  known  to 
occur   there.     Some   specimens  of    minerals 
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from  this  township  are  to  be  found  in  collec- 
tions in  different  parts  of  the  world.  This  is 
A  famous  owing  largely  to  the  enthusiasm 
i-arSi-'"''  which  the  well  known  collector  Mr. 
erais.  Alexander  Parks  has  shown  in  the 

work  of  collecting.  Twin  crystals  of  zircon 
and  large  sphenes  are  probably  the  best 
known  minerals  from  this  locality. 

Numerous  travelled  boulders  of  nepheline 
syenite  were  observed  in   the  townships  of 

Lyndoch  and  Sebastopol  to  the 
of  nepheline  south  and  southwest  of  lake  Clear. 

It  was  at  first  thought  that  these 
boulders  probably  came  from  a  mass  of  rock 
situated  in  Sebastopol,  but  on  tracing  them  up 
they  were  found  immediately  to  the  north  and 
northwest  of  lake  Clear  and  beyond,  though 
we  did  not  succeed  in  locating  the  mass  of 
rock  from  which  they  came.  The  position 
of  the  lots  on  which  corundum  was  found  in 
these  two  townships  is  south  of  where  the 
boulders  were  situated.  The  breadth  of  the 
strip  of  country  over  which  these  boulders  of 
nepheline  syenite  are  pretty  thickly  scattered 
is  over  three  miles.  In  most  parts  of  the  dis- 
trict where  boulders  were  found  the  parent 
mass  was  located  a  mile  or  two  to  the  north, 
in  the  direction  of  the  glaciation,  and  it  is 
likely  that  the  mass  from  which  these 
numerous  nepheline  syenite  boulders  were 
detached  will  be  found  on  carefully  following 
up  the  track  of  the  glacier  in  some  of  the 
townships  immediately  to  the  north  ornortli- 
west  of  lake  Clear.  Judging  from  the 
number  of  boulders  and  the  width  of  the 
strip  of  country  over  which  they  are  scatteyid, 
the  mass  of  rock  from  which  they  were 
detached  must  be  of  considerable  size.  It 
would  be  well  to  search  for  it  both  for  the 
scientific  interest  it  is  likely  to  have  and  on 
account  of  the  probable  occurrence  of  corun- 
dum in  it  or  in  its  associated  rocks. 

In  Carlow  Township  Again. 

After  having  traced  the  band  of  rocks  in 

which  the  corundum  occurs  eastward  to  the 

south  of  lake  Clear  in  Sebastopol, 

Exploring  n     i      i  •    • 

the  western   from  what  may  be  called  the  origi- 

part  of  Car-  it  •        /-i      i 

low  town-     nal  lot  or  locality    in    Carlow   (lot 

14   in   the  fourteenth   concession), 

on  which  Mr.    Fcrrier   reported  the  mineral 

to  occur,  it  was  thought  advisable  to  determine 


whether  the  mineral  was  to  be  found  in  the 
western  part  of  this  township.  We  were  suc- 
cessful in  tracing  these  rocks  westward  to  near 
boundary  of  Carlow  and  Monteagle,jwhich  the 
is  near  the  valley  of  Papineau  creek. 
This  valley  is  somewhat  wide  and  the  rocks 
on  either  side  are  pretty  well  obscured  by 
loose  sedimentary  deposits  which  hinder  the 
search  for  the  mineral.  Several  rocky  hills 
which  are  situated  not  far  east  of  the  creek 
were  found  to  be  of  an  acidic  character,  thus 
giving  no  indication  of  carrying  corundum. 
It  seems  not  unlikely  however  that  corundum 
does  occur  to  the  west  of  the  creek,  in  the 
northern  part  of  Monteagle  and  the  adjacent 
part  of  Wicklow,  although  we  did  not  find  it 
in  the  little  time  we  were  able  to  give  to  the 
work  in  either  of  these  two  townships.  The 
mineral  was  however  found  in  Carlow  west 
of  lot  14  in  the  fourteenth  concession,  on  lots 
10  and  11  in  that  concession,  and  lots  8 
and  10  in  the  fifteenth.  Difficulty  was  found 
in  determining  on  what  lots  these  four  occur- 
rences are  situated,  as  the  township  was  sur- 
veyed years  ago  and  little  traces  of  the  lines 
remain,  as  the  district  has  been  subjected  to 
heavy  forest  fires.  For  this  reason  the  situa- 
tion given  of  one  or  two  of  these  occurrences 
is  only  approximate.  Lot  8  in  the 
fifteenth  concession  is  occupied  by  Mr.  Jessup, 
and  the  mineral  is  found  on  the  north  end  of 
the  lot.  There  is  also  an  occurrence  on  the 
end  of  a  ridge  which  runs  east  from  the 
southern  part  of  lot  8  in  the  fifteenth 
concession.  Comparatively  low  land  lies 
between  this  end  of  the  ridge  where  the  out- 
crop occurs  and  the  outcrop  on  lot  14.  in  the 
fourteenth  concession.  The  end  of  the  ridge 
was  thought  to  be  on  lot  10  in  the  fourteenth 
concession.  A  little  to  the  east  of  this  is 
another  outcrop  on  a  knoll  which  was  thought 
to  be  on  lot  11  in  the  thirteenth  or  fourteenth 
concession.  The  outcrop  on  what  was  thought 
to  be  lot  10  in  the  fifteenth  concession  is  on 
the  side  of  a  rocky  hill  which  is  light  in  color 
and  can  be  seen  for  some  distance.  The 
mineral  is  also  found  in  place  on  lots  15  and 
16  in  the  sixteenth  concession.  On  the  latter 
lot  some  of  the  rock  exposed  holds  a  high 
percentage  of  corundum. 

Lot  14  in  the  fourteenth  concession,  which 
may  be  called  the  original  corundum  de])0Hit 
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of  the  district,  has  already  been  referred 
to  several  times  in  this  report.  The  outcrop 
ObservatioDB  ^^^^t  discovered ^ '"^  is  situated  near 
oWghfai  ^^^    ^^^^^   ^^^   '^    lumber   road    and 

discovery.       jg  distant  about  75  yards  fnjin  a 
creek.     This  outcrop  occurs  on  the  face  of  a 
cliff  at  tlie  lower  part  of  a  sloping  face  of  one 
of  the  highest  hills  in  the  district.     The  corun- 
dum-bearing rock   is   in   })art  coarse  gi*ained 
and  pink  in  color  ;  in  part  fine  grained  and 
gray  in  color.     No  nepheline  was  observed  in 
hand  specimens  of  the   rock,  and  (piartz  is 
also   absent.      The    corundum-bearing   rock 
cuts  brown  gneiss  and  can   be  traced  some- 
what diagonally  across  the  strike  along  the 
face  of  the  cliff" for  about  100  yards,  and  shows 
along  the   strike  up  over  the  cliff*  for  about 
twice  this  distance.     Dikes  of  quartziferous 
pegmatite  cut  the  gneiss  on  either  side  of  the 
corunduui-bearing  rock.     This  deposit  being 
thus  situated  on  the   face   of   a  cliflf  gives  a 
better  opportunity  of  judging  of  the  size  than 
do    those    deposits    which    occur    on    lower 
ground   where  the    surface   is  often  covered 
with  soil.     The  percentage  of  corundum  car- 
ried by  this  rock  has  not   been  stated,  as  tiie 
writer  thought  it  better  to  wait  for  the  result 
of  a  mill  test  on  some  tons  than  to  attempt  a 
rough  estimate  which  might  be  misleading.  ^ " 
In  making  an  estimate  of  the  mineral   in  a 
specimen  of  the  rock  two  factors  have  tf)  be 
taken    into    consideration,   viz.,  volume  and 
specific  gravity,  the  corundum  having  a  con- 
siderably  higher    specific   gravity   than    the 
felspar  with   which  it  is  associated.     More- 

^  'Summary  Report  Geological  Survey  of  Canada, 
1896,  and  Sixth  Report  of  the  Bureau  of  Mines, 
Ontario. 

^*  As  it  is  with  the  statistics  of  the  corundum 
industry,  which  have  already  been  referred  to,  so  it 
is  with  information  on  certain  points  on  corundum 
deposits.  It  is  difficult  to  get  much  information 
from  government  reports  on  the  percentage  of 
mineral  carried  in  the  rock  of  foreign  deixjsits. 
The  only  reference  which  the  writer  remembers 
meeting  with  concerning  this  point  is  contained  id 
the  Mineral  Resources  of  the  United  States,  1893. 
In  speaking  of  the  Socrates  mine  of  North  Carolina 
it  is  stated  that  the  vein  is  two  to  six  feet  wide 
and  the  vein  material  averages  15  per  cent,  corun- 
dum by  a  mill  run.  It  is  further  stated  that  at 
the  Bad  creek  mine  in  the  same  district  the  vein 
la  from  four  to  15  feet  wide  and  that  the  vein  aver- 
ages probably  10  to  15  per  cent,  corundum. 


over  the  mineral  is  more  or  less  segregated 
into  patches  and  stringers,  and  the  only  test 
which  Would  seem  to  be  of  much  commercial 
importance  is  the  treatment  of-  ,^  ,,f 

the  rock.     For  this  rujtsijn  al>out  .,f 

the  rock  were  Ukcn  «»ut  and  treatoil  iu  tho 
mill  of  the  Kingston  School  of  Mining,  an 
account  «»f  which  is  given  by  Prof.  DeKalb. 

Outcrops  of  the  mineml  wore  observed  on 
otiur  out-  ^^'^  «»«»ii«»it  of  the  hill  some  distance 
ir..i«in        east  of  this  «.no,  and   also  on  tho 

C«irlow.  ^"" 

side  of  ihe  liill  facing  F<»ster  lak) 
and  about  <»ne  mile  north  «»f  the  lake. 

In  Ravclan  and  Bangor. 

Outcrops  of  rock  carryiuu'  «<»runiluiii.  n.-mo 
of  which  wore  of  considerable  size,  were  aUo 
discovered  on  a  number  of  the  lots  lying  l>e- 
tween  lot  14  in  the  fourteenth  concession  and 
the  ncutliwest  corner  «>f  the  township  of  Rag- 
lan. The  hills  are  for  the  most  part  covered 
witli  brush  and  soil,  and  it  it  generally  only 
on  the  steeper  part  ot  their  .sides  that  the 
outcrops  can  be  detected.  Our  work  showed 
however  that  most  of  the  lots  lying  be- 
tween the  two  points  referred  U>  contain  tho 
mineral  in  place. 

Six  or  eiglit  lots  in  the  northwest  corner 
of  Raglan  exhibit  outcrops  of  corundum. 
Depositii  These  lots  are  numbered  from  one 
inftagian  ^^  jj^.^.  j,j  j,,^,  eighteenth  and  nine- 
teenth concessions  respectively.  The  line 
l)etween  these  concessions  here  runs  along 
the  steep  face  of  a  high  hill.  The  more  im- 
portant outcrop.sare  on  lots  1,  2.  3  and  4  in  the 
nineteenth  and  on  3  and  4  in  the  eighteenth, 
and  on  the  concession  line.  The  rock  con- 
taining the  highest  percentage  ot  the  mineral 
lies  on  the  concession  lino  and  on  cither  side 
of  this  line,  i.  e.,  on  the  south  parts  of  the 
lots  referred  to  in  tho  nineteenth  conccHHion 
and  on  the  north  parts  of  the  hits  in  tho 
eighteenth.  Lot  4  in  the  eighteenth  con- 
cession probably  contains  more  of  the  corun- 
dum-bearing rock  than  any  of  the  other  lota. 
On  part  of  the  road  allowance,  where  how- 
ever no  road  is  likely  to  be  constructed  on 
account  of  the  character  of  the  hillside,  the 
rock  is  rich  in  the  mineral.  As  wuuM  n%tur- 
all}^  be  expected,  all  degrees  in  size  of  grain 
or  crystal  of  corundum  are  seen  on  these  lots. 
One  of  the  largest  specimenf  of  the  mineral 
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which  have  been  obtained  weighed  about  24 
pounds.  On  lot  1  corundum  occuirs  in 
nepheline  syenite,  this  rock  being  a  facies  of 
the  rock  which  ordinarily  carries  the  mineral 
in  the  district.  On  a  steep  face  of  the  rock 
crystals  of  the  corundum  were  observed 
arranged  in  the  rock  with  their  longest  axes 
in  a  vertical  position,  appearing  as  if  the  in- 
dividuals after  having  been  formed  had  thus 
arranged  themselves  in  the  molten  mass, 
from  which  they  crystallized  before  it  had 
soldified. 

The  face  of  the  hill  referred  to  has  a  south- 
ern exposure,  and  in  the  valley  or  low  land 
below  is  a  stream  on  which  is  situated  a 
small  sawmill.  These  lots  are  not  far  off  the 
road,  and  are  situated  about  four  miles  from 
the  village  of  Combermere. 

The  mineral  was  also  found  in  place  on  lot 
25  in  the  first  concession  of  Bangor. 

Only  brief  descriptions  have  been  given 
of  the  occurrences  of  corundum  on  the 
lots  to  which  reference  has  been  made.  On 
most  of  them  rock  can  be  obtained  carrying 
as  high  a  percentage  of  the  mineral  as  that 
which  has  been  treated  at  the  mill.  It  has 
been  shown  that  the  mineral  occurrs  pretty 
widely  distributed  in  the  district,  so  that  if 
other  conditions  are  favorable  for  the  devel- 
opment of  the  deposits  there  are  many  to 
choose  from. 

Conditions  of  Occurrence. 

The  conditions  of  occurrence  are  much  the 
same  throughout  the  band  of  rocks,  practic- 
Outcrops  of  ^l^y  ^^®  '^'^^y  variation  in  the  occur- 
fn'^^epheTine  rence  of  the  mineral  being  the  ex- 
syenite.  istencB  of  outcrops  of  nepheline 
syenite  here  and  there  at  points  in  the  band. 
None  of  this  rock  was  found  in  place  in  Car- 
low,  judging  from  hand  specimens,  although 
a  careful  examination  of  thin  sections  of  the 
gray  varieties  of  the  rock  by  means  of  the 
microscope  might  snow  the  mineral  nepheline 
to  be  present  in  subordinate  amounts. 
Starting  from  the  western  end  of  the  band, 
nepheline  syenite  is  first  found  on  lot  1  in 
the  nineteenth  concession  of  Raglan  ;  east  of 
this  there  are  outcrops  of  the  rock  on  lots  34 
in  the  fifth  and  34  in  the  seventh  concession  of 
Brudenell,  over  eight  miles  distant  from  the 
Baglan  outcrop.     Seven  or  eight  miles  south- 


east of  the  Brudenell  outcrop  the  rock  is  found 
in  place  in  the  fourteenth  concession  of 
Lyndoch,  and  9  or  10  miles  east  of  this 
it  is  in  place  in  the  fourth  and  fifth  conces- 
sions of  Sebastopol. 

Origin  of  the  Corundum. 

In  some  parts  of  the  world  where  corun- 
dum is  found  as  a  constituent  of  igneous  rocks 
it  is  claimed  that  the  molten  material  from 
which  the  rocks  originated  dissolved  parts  of 
other  rocks  in  its  passage  through  them,  and 
these  rocks  being  highly  aluminous  caused 
the  molten  material  to  contain  an  excess  of 
alumina,  which  crystallized  out  as  corundum 
on  the  cooling  of  the  material.  Heijce  it 
might  at  first  appear  that  the  nepheline 
syenite  and  what  has  been  called  in  this 
report  ordinary  syenite  (hornblende  or  mica 
syenite)  belonged  to  different  periods  of 
eruption,  the  excess  of  alumina  found  in  each 
being  accounted  for  by  the  fact  that  the  two 
kinds  of  igneous  rocks  cut  through  the  same 
strata  in  their  passage  towards  the  surface. 
However,  as  has  been  previously  stated,  the 
one  kind  of  rock  is  seen  to  run  into  the 
other  along  the  strike  of  sometimes  quite 
narrow  dikes,  the  nepheline  being  occasion- 
ally segated  into  patches  in  the  felspar. 

It  does  not  seem  more  necessary  to  attempt 
to  explain  the  occurrence  of  corundum  in 
syenite  through  the  solution  of  pieces  of 
highly  aluminous  rock  than  it  does  to  so 
explain  the  presence  of  free  silica  in  granite 
through  the  absorption  of  highly  silicious 
rocks. 

In  seeking  for  an  explanation  of  the 
presence  of  the  excess  of  alumina  (corundum) 
Three  ^^   ^^®  syenites,    we   may  refer    to 

theories  of  three  possible  origins  of  the  rock, 
origin.  ij>j^g  rock  matter  may  be  re-fused 
sedimentary  material,  or  it  may  represent  a 
part  of  an  original  magma  high  in  alumina, 
or  again  the  excess  of  alumina  now  in  the 
syenites  may  be  due  to  the  absorption  of 
portions  of  basic  rocks  by  the  molten 
material  which  crystallized  into  the  syenites 
on  the  passage  of  this  material  upward  to- 
wards  the   surface. 

The  outcrops  of  syenite  in  the  townships  of 
Dungannon,  FaraJay  and  Glamorgan,  which 
have   been  examined  and   described   by    Dr. 
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Adams  and  Mr.  Barlow,  have  not  been  found 
to  contain  corundum.  The  writer  has  noi 
examined  these  outcrops  carefully,  and  the 
gentlemen  referrtfd  to  do  not  state  what 
rocks  these  syenites  cut  through.  It  ia 
stated  in  speaking  of  one  outcrop  of  nepheline 
syenite  that  '*  The  mass  occurs  in  the 
Laurentian  antl  is  flanked  on  the  south  alone; 
a  considerable  part  of  its  course  by 
crystalline  limestone.  It  is  in  many 
places  intimately  associated  with  a  tine 
grained    reddish   l)iotite    granite    resemlding 


absent  m  pans  of  some  of  the  dikes  .uid 
maH.ses,  and  is  absent  or  very  B}mriugly 
present  in  the  whole  of  other  dikes  or 
masses,  it  may  lie  safe  t<i  aasume  that  the 
percentage  of  free  alumina  (corundum)  in 
all  of  the  syenite  of  h11  kinds  in  the  dis- 
trict is  leas  than  5.  Jn  considering  the 
origin  of  the  corundum  the  (juestion  then 
arises — did  that  jwrt  of  the  magma  fmro 
which  the  syenites  with  their  contained  cor- 
undum originated  possens  a  chemical  cow 
po3iti<»n  similar  to  that  of  nepheline  syenite, 


aplite  in  appearance  and  which  is  api>areutly      and  would  this  magma  untler  the  proper  con- 


intrusive."^" 

The  dark  gneiss  which  the  corundum-bear- 
ing rock  cuts  through  at  the  deposits  examined 
in  Mothuen  and  at  many  of  those  in  Hastings 
and  Renfrew,  over  40  miles  to  the  northeast, 


ditions  have  crystallized  into  a  mass  com- 
posed largely  of  nejiheline  syenite  with  no 
free  alumina,  or  was  the  ])art  of  the  alumina 
now  existing  as  corundunt  originally  a  con- 
stituent of    nepheline  or  other  mineral   and 


has   a  pretty  uniform   character  throughout      was  this  mineral  decomposed,  giving  rise  to 

the   district.     Spcimens    of    this  rock   from      less    highly    aluminous    silicates  and   corun- 

Carlow  and   other  townships  were  found  to      dum/^"' 

range  in  silica  from  47  to  63  per  cent.  l^ephelino  itself  contains  about  35  per  cent. 

The  following  statement  of  analyses  shows      of  alumina  and  the  acidic  felspars  about  CO  per 

the  percentage  of  silica  and  alumina  in  three  cent.  Some  of  the  syenite  masRes  of  the  dis- 
trict contain  a  very  high  percentage  (»f  nephe- 
line while  ethers  consist  largely  of  acidic  or 
alkali  felspar,  nepheline  being  absent,  and  in 
these  more  highly  fel8j»athic  maAses  consider- 
able corundum  is  sometimes  present.  It  may 
be  said  that  the  characteristic  ditFerence  be- 
tween the  larger  highly  nephelinic  masses  of 
the  district  and  tlu-  other  syt-nites  is  the 
absunce  of  corundum  in  the  former. 


specnnens  : 

SiOo 

Al,03 

FeoO. 

I. 

48.78 

20.77 

3.97 

IT. 

48.14 

20.54 

3.76 

III. 

50.34 

18.75 

Nos.  I  and  II  are  analyses  of  specimens 
taken  from  a  lot  in  Brudenell,  and  were  made 
by  Mr.  J.  Walter  Wells.  JSo.  Ill  is  an 
analysis  of  the  gneiss  through  which  the  syen- 
ite cuts  at  the  Miller  mine  in  Methuen,  for 
which  I  am  indebted  to  Prof.   Niccl. 

It  would  appear  that  the  percentage  o 
alumina,  both  free  and  combined,  in  th*^ 
whole  body  of  syenite  dikes  and  masses  of 
the  district  does  not  exceed  that  commonly 
found  in  masses  of  nepheline  syenite,  which, 
judging  from  ten  analyses  of  8})ecimens  of 
this  rock  from  diflferent  parts  of  the  world, 
averages  about  22  per  cent.  The  alumina  in 
other  syenites — mica,  hornblende  and  augite 
—  taken  together  averages  probably  1(5  or  17 
per  cent. 

Thu?  there  is  a  diflerenco  between  the 
alumina  contents  of  nej)heline  syenite  and 
other  syenites  of,  on  the  average,  some- 
thing like  5  per  cent.     Since  corundum  is 

^'  F.  D.  Adama,  Am.  Journal  of  Science,  July, 
1894. 


Corundum  in  Peterborough. 

The  occurrence  of  corundum  in  the  town- 
ship of  Methuen,    county    of   PeterlK>rough, 
has  already  been  referred  to.     1  his 

Conditions  "^     .  . 

of  occur-       occurrence    is    situated     aiN>ut    40 

re  net. 

miles  to  the  southwest  of  the  de- 
})o3its  in  Carlow.  The  mineral  occurs  hero 
under  similar  conditions  to  thoae  under 
which  it  occurs  in  the  coimties  of  Ha-stingH 
and  Renfrew.      It  was  ob.served  both  at  what 


> "  Fouqu<^  and  L<^vy  found  (S7Dth^•e  des  Min- 
eraux  et  des  Roches,  p.  63)  that  when  three  pariA 
of  nephfline  were  fused  with  1.3  parts  of  auffite 
both  minerals  cryHtAlli7.ed  out  on  the  coolinf^  of  the 
molten  mass.  When  however  a  mixture  of  10 
parts  of  □»>pheline  to  one  of  augite  was  fused, 
auf^ite  was  not  reformed,  bat  the  mass  contained 
fine  crystals  of  nepheline,  small  octahedrons  of 
spinel  and  di>decahedrons  of  garnet  (melanite). 
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is  kn(3wn  as  Bennett's  mine,  lots  14  in  the 
ninth  and  tenth  concessions,  and  at  Miller's 
mine  situated  across  a  small  lake  from  Ben- 
nett's. 

At  Bennett's  mine  pits  have  been  opened 
in  the  coarse-grained  syenite  for  the  extrac- 
tion of  light  colored  mica,  which  is  here  one 
of  the  important  constituents  of  the  rock. 
The  largest  of  these  pits  is  situated  at  the 
foot  of  a  hill  near  the  shore  of  a  small  lake, 
and  others  have  been  opened  higher  up  the 
hill.  Corundum  is  found  in  some  of  these 
openings.  The  color  of  the  mineral  in  some 
of  the  openings  is  blue  and  the  mineral  is  at 
times  sub-translucent,  approaching  the  char- 
acter of  the  gem  variety  sapphire  more  closely 
than  do  specimens  obtained  from  any  of  the 
localities  in  Hastings  or  Renfrew.  Brown 
and  gray  varieties  of  the  mineral  are  also 
found  on  this  property.  Some  of  the  corun- 
dum-bearing  rock  in  the  hill  contains  nepheline 
in  coarse  grains  or  rough  crystals.  The  cor- 
undum, here  as  elsewhere  is  often  much 
altered  into  light  colored  mica  and  related 
minerals.  It  also  frequently  shows  a  some- 
what striking  bronze-like  lustre  on  weathered 
surfaces,  as  do  also  specimens  from  Hastings 
and  Renfrew.  In  places  the  rock  has  a 
laminated  structure. 

The  Miller  mine  situated  on  an  adjoining 
lot  possesses  similar  geological  characteristics, 
Miller's  corundum  occurring  sparingly  in 
Mine.  syenite  dikes,  some  of  which  con- 

tain nepheline  and  cut  a  dark  gneiss.  Con- 
siderable work  has  here  been  done  in  blasting 
out  the  rock  for  the  extraction  of  mica,  the 
rock  worked  being  dikes  of  syenite.  One  of 
these  is  about  four  feet  wide,  •and  nepheline 
shows  on  its  surface  in  coarse  grains  or 
patches  at  intervals  along  its  strike,  although 
the  mineral  is  not  observable,  megascopically 
at  least,  in  parts  of  the  dike.  The  color  of 
the  corundum  in  this  dike  is  blue. 

From  the  fact  that  these  dikes  on  the  two 
properties  spoken  of  have  been  worked  for 
mica  and  also  contain  some  corundum,  it 
seems  possible  that  deposits  may  be  found 
from  which  the  two  minerals  may  be  obtained 
together  in  commercial  quantities.  ^  '^ 

i^As  however  white  mica  (rnuscovite)  and 
nepheline  contain  about  the  same  percentage  of 
alumina,  35,  the  occurrence  of  much  corundum  in 


As  there  is  a  considerable  development  of 
the  rock  on  these  lots  it  seems  likely  that  they 
will  be  found  to  form  part  of  a  band  or  belt 
which  will  be  found  to  stretch  across  country 
for  some  distance  and  be  similar  in  character 
to  the  band  in  Hastings  and  Renfrew. 

The  writer  had  very  little  time  at  his  dis- 
posal on  his  visit  to  this  locality,  and  no 
attempt  was  made  to  connect  these  outcrops 
with  others  which  may  occur  in  the  district. 

Other  Areas  of  Syenite. 

The  first  report  of  the  occurrence  of  nephe- 
line syenite  in  place  in  Ontario  was  made  by 
Dr.  F.  D.  Adams,  it  having  been 
nepheline     found  bv  him  in  1893,  the  locality 

syenite.  "^  \  '' 

being  in  the  township  of  Dun- 
gannon,  Hastings  county.  This  township 
lies  immediately  to  the  southwest  of  Carlow, 
the  northeast  corner  of  the  former  township 
joining  the  southwest  corner  of  the  latter. 
Nepheline  syenite  has  since  been  found  at  a 
number  of  points  in  a  band  running  across 
this  township  from  east  to  west,  and  also  in 
Faraday,  a  township  which  bounds  Dun- 
gannon  on  the  west.  About  25  miles  to  the 
west  of  the  western  boundary  of  Dungannon, 
and  pretty  well  in  line  with  the  outcrops  in 
this  township  and  those  of  Faraday,  is  an- 
other occurrence  of  nepheline  syenite.  This 
is  on  the  farm  of  Mr.  McColl,  lot  30,  in  the 
third  concession  of  Glamorgan,  not  far  from 
Gooderham  station  on  the  Irondale,  Bancroft 
and  Ottawa  railway. 

No  discovery  of  corundum  in  any  of  these 
three  townships  has  been  made  public,  and 
it  seems  unlikely  that  the  mineral  occurs  in 
many  of  the  outcrops  of  nepheline  syenite  as 
a  number  of  these  have  been  pretty  closely 
studied  by  Dr.  Adams  and  others,  although 
not  with  the  object  of  discovering  corundum 
in  them,  the  first  place  where  the  mineral 
was  found  to  occur  in  this  rock  being  situated 
in  the  northwest  corner  of  Raglan,  and  this 
occurrence  was  made  known  only  during  the 
last  summer.  Many  of  the  coarser  grained 
outcrops  of  nepheline  syenite  examined  by 
the  writer  in  what  he  has  roughly  called  the 
corundum  belt  of  North  Hastings  and  South 

a  highly  micaceous  rock  would  be  somewhat 
abnormal.  In  many  of  the  larger  highly  nephe- 
linic  masses  corundum  is  absent. 
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Renfrew,  did  not  contain  corundum.  This 
rock  was  however  found  in  most  cases  to 
pass  into  rock  in  whicli  nepheline  was  absent 
or  sparingly  present,  and  in  such  cjises  the 
mineral  was  usually  met  with.  Up  to  the 
present  the  coarser  grained  outcrops  or  those 
holding  the  highest  percentage  of  nepheline 
in  Dungannon  and  Faraday,  have  attracted 
most  attention  on  account  of  the  rock  being 
of  great  scientific  interest.  The  percentage 
of  nepheline  in  some  of  these  outcrojis  is 
exceedingly  high,  and  a  person  having  had 
experience  in  prospecting  for  corundum  in 
similar  rocks  to  the  northeast  would  not 
expect  to  find  it  in  such  outcrops.  It  seems 
not  unlikely  then  that  corundum  does  occur 
in  Dungannon  and  Faraday,  but  the  ficies  of 
the  rock  containing  it  has  attracted  little 
attention,  being  of  a  less  striking  character 
than  that  holding  a  higher  i)ercent'igo  of 
nepheline. 

Correlation  of  Syenite  Outcrops. 

There  are  then,  as  will  be  seen  from  the 

localities   referred    to,    what  may    be    called 

three  bands  of  rock  in  which  nei)h- 

Pamllel  •       i         i 

bands  of  cline  syenitc  lias  been  found.  i  lie 
strike  of  the  rock  in  these  bands  is 
roughly  east  and  west,  although  it  varies  con- 
siderably. The  northern  band  runs  througii 
parts  of  the  townships  of  Carlow,  Bangor, 
Raglan,  RadclifFe,  Brudenell,  Lyndoch  and 
Sebastopol,  in  all  of  which  townships  corun- 
dum has  been  found.  Then  there  is  the  band 
stretching  through  the  townships  of  Dun- 
gannon and  Faraday,  and  what  may  be  called 
a  continuation  of  it  in  the  township  of  Glan- 
morgan  to  the  west.  In  none  of  these  three 
townships  has  corundum  as  yet  been  reported 
to  have  been  found,  or  at  least  no  re])ort  of 
such  occurrence  has  been  published.  This 
band  lies  to  the  south  of  and  roughly  parallel 
to  that  of  Carlow,  Raglan,  etc.  To  the  south- 
west of  these  again  is  the  occurrence  of 
nepheline  syenite  in  the  township  of  Methuen 
in  which  corundum  has  been  found.  This 
occurrence  it  is  thought  will  be  found  to  be 
associated  with  others  lying  to  the  east  or 
west  of  it,  and  thus  we  may  sjiy  that  the 
occurrence  of  this  interesting  rock  so  far  dis- 
covered in  eastern  Ontario  can  be  arranged 
into  three  roughly  parallel  bands.      The  posi- 


tion of  the  outcrops  of  utplielinc  syenilo  'iro 
shown  on  the  small  iiultx  iua|i  whit  h  nt'oom- 
panies  this  report. 

The  distAuco  between  the  extreme  western 
and  the  extreme  eastern  outcrops  of  c<»run- 
Extentof  dum-beariug  rock  in  HiwlingK  and 
duni  y^iring  l^*?"frew,  so  far  diBoovenxl,  Hak 
landB.  i^gg,^  nt^tod  to  l>e  3<)  miles.     The 

breadth  of  the  band  over  which  these  out- 
crops have  been  found  varies  consiiierably, 
but  it  may  be  stated  that  outcrops  have  been 
found  over  an  area  of  something  like  KK) 
S(piare  miles  in  these  counties,  and  the  min- 
eral rights  in  nearly  tla  whole  of  this  belt, 
embracing  more  than  60,<)0()  acres,  are  held 
by  the  Crown.  In  the  folh.wing  list  of  lots, 
however,  the  mineral  rights  were  granted 
with  the  agricultural  rights. 

List  of  lots  includ»'d  in  the  cortindum  belt  ah 
shown  on  map,  the  luiucral  rights  of  which 
have  not  been  reserved  in  the  Crown  grants. 

Carlow. 

S.  i  lots  14,  15,  Con.  14. 
X.  i  ..  6,  7,  M  16. 
S.  ^   II     15,  M     16. 

Raijlan. 

Lots  19.  20,  Con.  17. 

N.  i  lots  3,  4,  Cjn.   18. 

Loto  16,  17,  18,  19,  20,  Con.  18. 

8.  h  lota  1  and  2,  Ccrti.  19. 

Lots  10,  17,  is,  19.  20,  21,  22,  Con.  19. 

Lots  8  and  13,  Can.  4. 
..      8,  9,  14,        M      5. 
,1     8,  9,  10,  12.  13,  14,  16.  17.  Con.  6. 
„     10,  11.  12.  14,  Con.  7. 

Brudenell. 

Lot  27,  Con.  1. 

Lot.s  25.  26.  27.  Con.  2. 

„     24,  2.5.  26,  27,  Con.  3. 

..     22,  23,  26.  ..     4. 

M      19,  ..     6. 

.1     20.  ..     6. 

„      16.  26,  27,  ..     7. 

,1     19.  20,  23.  24.  26.  26,  27,  28,  Con.  9. 

Lt/ndock, 

N.  i  lot  23,  Con.  15. 

Lot  8,  Con.  15. 

Lot*.  23,  24,  26,  Con.  16. 
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RadcUffe. 

Lots  1,  2,  27,  28,  Con.  1. 

„    4,  5,  28,  29,      „  2. 

M    4,  5,  II  3. 

u    1,  27,  II  4. 

The  Methuen  outcrops  in  Peterborough 
county  are  situated  about  40  miles  to  the 
southwest  of  those  of  Carlow,  In  the  town- 
ships referred  to  in  Hastings  and  Renfrew 
and  in  the  township  of  Methuen  in  Peter- 
borough the  corundum-bearing  syenites  cut 
through  a  dark  gneiss  which  possesses  the 
acidity  of  a  gabbro,  and  so  are  very  closely 
allied  to  each  other. 

Dr.  Goodwin's  analyses  show  the  corundum- 
bearing  rock  treated  in  the  mill  to  contain 
in  one  sample  of  500  lb.  about  20  per  cent. 
free  alumina  and  about  15  per  cent,  combined, 
or  a  total  percentage  of  34.95  in  the  rock. 
This  curiously  enough  represents  the  per- 
centage of  alumina  in  the  mineral  nepheline. 
The  magnetite  in  the  rock  was  found  to 
average  4.64  per  cent,  and  to  be  very 
free  from  impurities.  His  analyses  also  indi- 
cate the  presence  of  some  rare  earth  min- 
erals along  with  the  corundum  concentrates 
from  the  mill  run.  Some  years  ago  O.  A. 
Derby  proved  that  many  gneisses  and  gran- 
ites contained  monazite,  a  rare  earth  mineral, 
and  this  mineral  has  also  been  found  in  cer- 
tain syenites. 

A  number  of  points  connected  with  the 
corundum  industry  have  not  been  referred  to 
in  this  report  as  it  was  thought  they  could  be 
more  properly  treated  of  in  connection  with 
the  mill  test. 

Literature  of  Corundum. 

Valuable  information  on  corundum  will  be 
found  in  the  following  monographs  : 

"  Corundum  and  the  Basic  Magnesian  Rocks  of 
Western  North  Carolina,"  by  J.  Volney  Lewis. 
Published  by  the  State  Geologist,  Raleigh,  N.C., 
1895. 

"Corundum  Deposits  of  Georgia,"  by  Francis 
P.  King.  Published  by  the  State  Geologist,  At- 
lanta, Ga.,  1894. 

* '  The  Rubies  of  Burma  and  Associated  Minerals ; 
their  Mode  of  Occurrence,  Origin  and  Metamor- 
phoses. A  contribution  to  the  History  of  Corun- 
dum," by  C.  Barrington  Brown  and  Prof.  J.  W. 
Judd.  Phil.  Trans,  of  the  Royal  Society  of  Lon- 
don, 1896. 


Among  other  publications  that  should  be 
consulted  on  the  corundum  industry  are 
The  Mineral  Industry,  vols.  I  to  VI, 
Scientific  Publishing  Co.,  New  York,  and 
The  Mineral  Resources  of  the  United 
States,  U.  S.  Geological  Survey,  Washing- 
ton, D.C. 

Other  Minerals 

In  the  autumn  of  1895  the  writer  made  an 
examination  of  a  number  of  trap  dikes  of  the 
county  of  Frontenac  and  adjoining  countiea 
in  eastern  Ontario.  One  of  these  dikes, 
which  cuts  the  graphite-holding  crystalline 
limestone  near  the  edge  of  the  Rideau  canal 
in  the  vicinity  of  the  village  of  Seeley's  Bay, 
attracted  especial  attention  on  account  of  its 
strongly  marked  columnar  structure,  and  it 
was  decided  to  make  a  complete  chemical  and 
microscopical  examination  of  the  rock. 

Nickel  in  Titaniferous  Magnetites. 

Mr.  R.  W.  Brock  accordingly  under- 
took a  chemical  examination  of  the  rock 
and  found  it  to  contain,  among  other 
things,  0.612  per  cent,  of  nickel  and  46.51 
per  cent,  of  silica.  It  occurred  to  the 
writer  that  since  the  dike  referred  to  con- 
tained such  a  comparatively   high 

Deposits  of  ^        .   ,     ,       , 

Titaniferous  percentage  of  nickel  the  coarse 
grained  basic  rocks  of  the  district, 
the  gabbros,  might  also  contain  more  than  the 
usual  amount  of  this  metal.  Moreover  it  wa» 
believed  that  if  the  theory  held  by  some  geolo- 
gists concerning  the  origin  of  the  deposits  of 
titaniferous  magnetite  which  are  associated 
with  these  gabbros  were  true,  then  the  mag- 
netites themselves  would  be  found  to  be 
nickeliferous.  The  theory  is  that  the  gabbroa 
and  the  associated  titaniferous  magnetites  are 
both  of  igneous  origin,  in  any  one  case  the 
gabbro  and  accompanying  magnetite  having 
both  been  formed  from  the  cooling  of  one 
molten  mass.  Mr.  F.  J.  Pope,  M.  A., 
at  the  writer's  suggestion,  undertook  an 
analysis  of  specimens  from  a  number 
of  these  titaniferous  magnetite  deposits  in 
eastern  Ontario  and  found  the  ore  to  be 
nickeliferous  in  every  case  examined.  Samples 
of  non-tit aniferous  inagnotitos  from  deposits 
which    showed    no    ovideiico    of   an    i«j;iieous 
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origin  were  on  the  other  hand  found  to  bo 
non-nickeliforous,  Tlie  percentage  of  nickel, 
together  with  in  some  cases  a  little  cobalt,  in 
the  specimens  examined  by  Mr.  Pope  varied 
considerably,  as  did  also  the  percentage  of 
titanium. 

More  recently  Mr.  O.  S.  James,  B.A.Sc, 
examined  specimens  from  two  other  localities 
for  me.  One  of  these  from  the  township  of 
Glamorgan  gave  Mr.  James  0.7  per  cent,  of 
nickel  (and  cobalt).  Some  years  ago  Prof. 
Chapman  made  an  analysis  of  a  sample  of  ore 
from  this  deposit  and  found  it  to  contain  O.OC 
per  cent,  of  sulphur.  Since  Prof.  Chapman's 
analysis  shows  the  ore  to  be  so  low  in  sul- 
phur, it  seems  very  improbable  that  the 
entire  amount  of  nickel  found  in  the  sample 
examined  by  Mr.  James  occurs  as  a  suli)hide. 
It  cannot  be  claimed  however  that  Mr.  James' 
analysis  indicates  the  average  percentage  of 
nickel  in  the  ore,  as  only  one  specimen  was 
examined  by  him. 

In  the  dike  which  has  been  referred  to, 
samples  of  which  were  analyzed  by  Mr. 
Brock,  the  percentage  of  sulphur  is  only  0. 10, 
while  the  percentage  of  nickel  as  before 
stated  is  0.612,  showing  that  in  this  case  also 
little  of  the  nickel  exists  in  the  rock  as  a 
sulphide.  In  both  these  cases  the  nickel 
likely  exists  chietly  as  an  oxide  in  association 
with  iron,  or  as  a  silicate.  In  the  dike 
rock  referred  to  there  is  considerable  mag- 
netite. A  sample  of  ilmenite  from  Baie  St. 
Paul,  Que.,  was  found  by  Mr.  James  to  con- 
tain O.G  per  cent,  of  nickel. 

The  writer's  reason  for  referring  to  the 
occurrence  of  nickel  in  titaniforous  magnetites 
in  this  report  is  owing  to  his  belief  that  the 
matter  might  be  of  economic  interest. 

At  the  present  time  little  use  is  made  of 

titaniferous    ores    although    it   is   generally 

admitted   that  iron   smelted    from 

Superior 

quality  of       them  in  the  pa.st  was  of  a  super- 
iron  smelted 
from  titan-     ior   quality.     It    IS  held  by   some 

iferoup  ores.  ...  ,  i,      i  i  •    i. 

and  iirobabie  authorities     that  the      vertlict 

cause  of  it.  .  .         . «  .  i 

against  titaniferous  iron  ore  has 
been  based  on  insufficient  grounds."  It  has 
also  been  stated  that  '*  these  ores  yielded  in 
England  a  forge  iron  which  brought  double 
the  price  of  common  iron,"  and  **  it  (the 
iron)  went  to  the  armor  plates  of  Shetheld  on 
account  of  its  toughness,  which  this  iron  not 


only  possesses  out  uupans  i<>  oiiiers  in 
admixture."  Mr.  A.  J.  Kussi,  of  New  Vork, 
in  quoting  these  statenivnts,  Bays  :  '*  It  it  not 
our  intention  in  this  article  to  examine  the 
cause  of  this  8Uj>eriority.  In  a  general  way 
we  may  say  that,  if  it  i.s  due  t«>  tiunium  in 
the  pig  metal,  very  suiall  quantities  of  this 
substtince  are  then  sufficient  to  Hecure  such 
results."-'^  It  seems  to  the  writer  that,  if 
this  superior  (juality  of  iron  smelted  fn»m 
titjiniferous  ores  is  due  to  the  presence  uf  a 
small  amount  of  any  substance  in  the  iron, 
the  substance  is  more  likely  to  be  nickel  than 
titanium,  since  the  metal  is  present  in  all  the 
ores  of  this  class  which  he  has  had  examined. 
That  .some  of  the  nickel  contained  in  such 
ores  comci  down  with  the  iron  on  smelting 
them  is  proved  by  some  analyses  which  have 
been  made  for  the  writer  by  Mr.  .James.  It 
was  found  veiy  ditlicult  to  get  samples  of  pig 
iron  which  had  been  produced  from  titanifer- 
ous ores,  but  one  sample  of  iron  produced 
from  a  mixture  of  titaniferous  and  other  ore 
in  Quebec  was  found  to  contain  0.22  per 
cent,  of  nickel,  and  a  sample  from  New  York 
State  was  found  to  contain  0.20  per  cent. 
No  specimens  of  the  ore  from  which  this  pijj 
iion  was  produced  were  examined,  and  the 
percentage  of  nickel  in  them  may  have  been 
much  less  than  in  the  titaniferous  ore  to 
which  reference  has  been  made. 

Mr.  William  Lawson,  B.A.Sc,  kindly 
undertook  a  dry  assay  for  me  of  a  titaniferous 
magnetite  containing  about  0.1  per  cent,  of 
nickel.  The  methotl  followed  was  that  given 
in  Kerl's  As.sayer's  Manual,  second  American 
edition,  pp.  300  to  ,'U5.  After  the  metals 
(iron  and  nickel)  had  been  extracted,  in  the 
form  of  a  metallic  button,  an  alloy  of  the 
two  metals,  from  the  ore  by  fusing  the  latter 
down  with  fluxes  in  a  crucible,  a  portion  of 
the  button  was  dissolved  and  the  percentage 
of  nickel  in  the  alloy  was  determined  by 
means  of  wet  reagents.  It  was  found  that 
nearly  all  the  nickel  contained  in  the  ore  had 
been  extracted  in  the  metallic  form  along 
with  the  iron  in  the  button.  According  to 
Kerl  this  method  of  as.«^'iying  inm  ores  by 
fusion  with  tluxes  "  gives  a  very  fair  and 
accurate  idea  of  what  may  be  ex|>ected  of  any 

9'^   The  Iron  Age,  Feb.  6th  »ud  20th,  1896. 
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particular  iron  ore  in  a  blast  furnace,  not 
only  as  regards  the  yield  of  iron,  but  also  the 
composition  and  action  of  the  fluxes." 

It  is  claimed  by  some  authorities,  as  has 

been   already   stated,   that  titaniferous  ores 

have   been   uniustly    condemned. 

The  presence  t  /v.       i    • 

of  nickel  in    and  that  the   difficulties  encouiit- 

the  ore  as  an  .  , 

element  of  ered  m  smelting  them  have  been 
unduly  magnified.  If  such  be  the 
case  and  they  could  be  used  as  ores,  this 
presence  of  nickel  in  them  ought  to  add  con- 
siderably to  their  value.  Iron  produced  from 
them  is  admitted  by  all  to  be  of  a  high 
quality,  and  if  this  iron  contained  even  a 
small  percentage  of  nickel,  which  it  has  been 
shown  to  do,  the  value  of  the  pig  metal  would 
be  increased.  At  the  present  time  metallic 
nickel  sells  at  about  35  cents  per  pound.  At 
this  price  of  nickel,  especially  when  we  con- 
sider the  comparatively  low  price  at  which 
iron  now  sells,  the  presence  of  even  a  small 
percentage  of  the  metal  in  iron  would  be 
worthy  of  attention,  as  the  alloy  might  be 
used  directly  in  the  production  of  nickel- 
steel.  In  such  a  case  less  nickel  would 
require  to  be  added  to  the  iron  in  the  pro- 
cess of  making  steel.  A  proportion  of  0.7 
per  cent,  of  nickel,  the  amount  in  the  speci- 
men referred  to,  in  an  ore  would  represent  a 
value  of  about  $4.50  per  ton  of  ore  if  all  the 
metal  could  be  extracted  in  smelting,  and  if 
only  half  of  this  value  in  nickel  were 
extracted  the  value  of  the  resulting  iron 
would  be  considerably  increased  for  use  in 
nickel  steel. 

It  seems  not  unlikely  that  deposits  of 
titaniferous  iron  ore  exist  which  contain  a 
considerably  higher  percentage  of  nickel  than 
those  referred  to,  just  as  some  pyrrhotite 
deposits  in  the  Sudbury  district  and  else- 
where contain  much  higher  percentages  of 
this  metal  than  do  others. 

Molybdenum  and  Uranium. 

A  mineral  to  which  the  writer's  attention 

has  been  frequently  called  in  eastern  Ontario, 

and  of  which  he  has  been  shown 

MolyVjdenum 

as  an  alloy     numerous  specimens  by  prospect- 

with  steel  ./     a  r 

ors,  is  molybdenite — the  ore  of 
molybdenum.  Many  persons  have  asked  if 
there  was  a  market  for  the  mineral.  Up  to 
the  present  there  has  been  little  demand  for 


it.  More  attention  appears  to  be  directed  to 
the  metal  recently  for  use  as  an  alloy  with 
steel.  It  is  claimed  that  molybdenum  and 
some  other  metals  have  an  effect  on  steel 
similar  to  that  of  nickel  when  alloyed  with 
it.  In  a  short  article  on  the  subject  in  the 
Engineering  and  Mining  Journal  of  New 
York,  March  19, 1898,  it  is  stated  that  "Some 
mention  has  been  lately  made  in  foreign 
papers  of  a  new  process  foi*  making  armor 
plate.  .  .  .  The  French  Government  has 
bought  the  right  to  use  this  process  from  the 
inventor,  but  the  details  have  been  carefully 
kept  secret.  .  .  .  Enough  is  known  of 
the  process  to  say  that  it  requires  the  use  in 
making  the  steel  of  some  of  the  rare  metals, 
molybdenum,  uranium  and  vanadium,  which 
take  the  place  of  nickel  in  the  alloy  used. 
We  are  informed  by  a  correspondent  who  has 
made  many  researches  into  the  rare  elements 
that  agents  believed  to  be  acting  for  the 
French  Government  are  now  in  this  country 
in  search  of  deposits  from  which  these  metals 
can  be  obtained."  Compounds  of  molyb- 
denum are  used  as  chemical  reagents,  and 
in  giving  brilliant  blue  colors  to  pottery,  and 
also  in  coloring  silks  and  woolens.  Within 
the  last  five  years  or  so  it  has  been  found 
possible  to  produce  metallic  molybdenum  in 
a  much  purer  form  than  formerly  for  com- 
mercial purposes. 

Molybdenite  is  apt  to  be  mistaken  for 
graphite,  and  vice  versa,  by  persons  slightly 
acquainted  with  the  mineral.  It  is  composed 
of  59  per  cent,  of  the  metal  molybdenum  and 
41  per  cent,  sulphur. 

Molybdenum  has  been  found  at  many 
places  in  eastern  Ontario.  Some  of  the 
localities  where  it  occurs  are  lot  22  in  the 
second  concession,  lot  7  in  the  ninth,  and 
other  lots  in  the  township  of  Ross,  in 
Renfrew  county.  It  has  also  been  found  on 
lot  14  in  the  fifth  concession  of  North  Crosby, 
in  Leeds,  and  at  numerous  other  places  in 
our  Laurentian  rocks. 

It  is  interesting  to  note  that  uranium  also 
occurs  in  the  eastern  part  of  this  Province. 
Presence  of  ^  mineral,  uran-ochre,  was  found 
chroin 'in  "^any  years  ago  lining  fissures  in 
iron  ores.  magnetic  iron  ore  on  lot  11  in  the 
fifth  concession  of  Madoc,  in  Hastings  county. 
In  a  letter  on  Iron  Ores    of  Ontario,   Prof, 
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E.  J.    Chapman,   late   of  the    University  of 
Toronto,   said:     "I  have    ol)tainocl   certain 
somewhat  curious  results  which  do  not  appear 
to  have  been  hitherto  recognized,  and  which 
may  perhaps  interest  some  of  your  readers, 
more  especially  as  these   results   may   not  bo 
without  practical   bearings  on  the    value    of 
Ontario  ores.     It  has  long  been  known  that 
anne  of   the  ores   in    the   iron   districts    of 
Ontario   are   more  or   less   titaniferous,    the 
percentages    of    titanium    being    in    certain 
examples    so    high    as    to    render    the    «>re 
unmerchantable,  whilst  in  others  it  is  sutti- 
ciontly  low  to  be  practically  of  no  account.      I 
now  tind  that  in  almost  every  non-titaniferous 
magnetite  from  this  region  (chiefly  counties 
of  Hfdiburton,    Victoria,    Peterboro',    Hast- 
ings,   Frontenac  and    Addington)   traces  or 
small  amounts  of  either  chromium  or  uranium 
are    present,    in    addition    of   course    to    the 
normal  components,  ferrous  and  ferric  oxides. 
Delicate    coathigs    of    hydrated    uran-ochre 
were  observed  about  thirty  years  ago  by  Dr. 
Sterry  Hunt  on  the   sides  of  narrow  fissures 
in  the  Seymour  iron  deposit  of  Madoc,  and 
this  substance  was  discovered  a  year  or  two 
later  by  the  writer,  under  somewhat  similar 
conditions,   lining  minute  cavities  in  a  mag- 
netic  iron    ore    from    Snowdon    township  in 
Peterboro'.     But    the     actual     presence    of 
uranium  as  a  so-called  accidental  comj)oncnt 
of   our  iron    ores   seems    hitherto    to    have 
escaped  recognition.     So    far  as   my  observa- 
tions go  it  is  only  occasionally   })resent  ;  but 
chromium,  on  the  other  hand,  although  as  a 
rule   in  very  minute    proportions   is   almost 
invariably  a  constituent  of  those  ores.     But 
the  curious  point   is  this  :  when  titanium  is 
present  in  an  ore  both  chromium  and  uranium 
appear  to  be  entirely  absent,  and  the  pres- 
ence in  a   magnetite  of  either  of  the  latter 
metals  appears  to  exclude  that  of  the  other."- ^ 
1   have  thought  it  well  to  quote  thus  fully 
from  Prof.   Chapman's  letter  as  he  does  not 
appear  to  have   published  his  results  in  any 
technical  journal. 

As  has  already  been  stated,  the  titaniferous 
ores  from  the  region  which  are  referred  to  by 
Prof.  Chapman  have  now,  in  all  samples 
which   the    writer    has    had   examined,   been 

-^  The  Toronto  Daily  Mail,     Nov.  19,  1890. 
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found  to  be  nickeliferuui.  The  presence  of 
even  a  small  ajiio'int  »>f  these  uiutals — nickel, 
Comraerc»»i  chromiuui  and  uranium— in  an  iron 
chlom'iiin    "'*®  "  ^^  imjK)rtance  if  the  ore    in 

uranium  In    ^*^      ^      ""^^      ^"^     **»«      production 

ironor««.  ^,f  ^^^^.^  jf  tj,^,,^.  nietftU  an-  re- 
duced along  witii  the  iron  the  preccnlugo  of 
them  required  to  bo  added  to  form  a  steel 
alloy  is  lessened.  Samples  of  pig  ir»m  which 
the  writer  has  had  oxamintHl  have  been  found 
to  contain  two-tenths  of  one  per  cent,  of 
nickel.  This  amount  is  SDiall,  it  is  true,  but 
if  the  iron  is  suitjible  for  use  in  nickel  steel 
in  other  respects  this  percentage  of  nickel 
would  add  considerably  to  its  value,  l>eHide» 
impnjving  its  (piality.  Tw«)-tenthH  of  one 
per  cent,  rcpresenta  four  {Kiunds  of  nickel 
to  the  ton,  or  adds  about  81.20  to  the  ton 
of  iron,  a  sum  worthy  of  consideration  when 
thou.sands  of  tons  of  such  iron  are  in  demand 

Tunj^sten  and  \  anadium. 

The  mineral  wolfram,  which  is  a  tungstato 
of  iron  and  manganese,  was  f(»und  n»any 
years  ago  by  Prof.  Chapman  in  a 
boulder  of  I^iurentian  gncies  on 
the  north  shore  of  Chief's  island,  lake 
Couchiching."-  This  boulder  was  likely 
carried  from  the  north  by  glaciers,  and  it  is 
impossible  to  say  how  far  it  was  transported. 
The  distance  may  have  been  small  or  great. 
Since  tungsten  is  now  a  substance  of  con- 
siderable value  for  use  in  alloy  with  steel, 
j)ro8pector8  among  our  Archjean  rocks  should 
bo  acquainted  with  the  character  of  its  ore. 

Mr.  F.  J.  Pojje,  M.A.,  late  demonstrator 
in  the  Kingst^jn  School  of  Muiing,  informs 
the  writer  that  he  finds  the  titani- 
ferous iron  ores  of  eastern  Ontario 
to  contain  small  amounts  of  vanadium,  and 
that  there  appears  to  be,  so  far  as  his  work  has 
gone,  a  relation  l)etween  the  amount  of  titan- 
ium and  the  amount  of  vanadium  in  the  ores. 
Iron  Ores. 
During  the  last  few  months  there  has  been 
some  revival  of  activity  in  the  mining  and 
ReriTai  of  shipping  of  iron  ores  in  the  eastern 
iron  miuinK  p^rt  of  tho  Province.  Ore  haa 
been  shipped  from  a  couple  of  points  on  the 
Kingston  and  Pembroke  railroatl  and   from 

"Canadian  Journal,  2nd  Series,  voL  L,  p.  906 
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two  or  three  deposits  in  Hustings  county  to 
the  Hamilton  furnace.  Some  ore  from  the 
vicinity  of  Calabogie  has  also  been  shipped 
to  the  Drummond  furnace  in  the  Province 
of  Quebec.  There  is  a  good  prospect  of  erect- 
ing a  charcoal  furnace  at  Deseronto  this  year, 
and  there  has  also  been  some  agitation  for 
the  erection  of  a  furnace  in  the  vicinity  of 
Bancroft,  although  it  may  go  to  a  point  far- 
ther west. 

Gold  Mining. 

Considerable  prospecting  has  been  done  for 
gold  deposits  in  Hastings  and  other  counties 
Deioromine  ^^  this  part  of  Ontario  during  the 
in  Marmora,  igg^  year.  This  is  due  no  doubt 
partly  to  the  revival  of  interest  in  gold  mining 
which  has  affected  many  parts  of  North 
America  during  the  last  few  years,  and 
partly  to  local  causes,  the  chief  of  which  is 
the  working  of  the  well  known  Deloro  mine 
in  the  township  of  Marmora. 

Lead  and  Bismutli. 

There  also  appears  to  be  a  revival  of  inter- 
est in  the  ores  of  lead.  Late  in  1897  the 
lead  smelting  plant  which  was  erected  in  the 
city  of  Kingston  in  1879  to  treat  the  galena 
from  a  deposit  in  the  township  of  Lough- 
borough, known  as  the  Frontenac  lead  mine, 
was  sold  to  some  Toronto  gentlemen.  They 
also  have  the  Frontenac  mine  under  lease. 
Galena  occurs  in  a  number  of  other  town- 
ships in  eastern  Ontario. 

Bismuthinite,  an  ore  of  bismuth,  occurs  on 
lot  34  in  the  third  concession  of  the  town- 
ship  of    Tudor,    Hastings   county. 

Discoveries  .  . 

of  bismuthi-  The  mineral  has  also  been  found  in 
the  township  of  Lyndoch,  Renfrew 
county.  Some  months  ago  specimens  of 
minerals  said  to  be  collected  in  the  township 
of  Barrie,  Frontenac  county,  were  sent  to 
the  laboratory  of  the  Kingston  School  of 
Mining  for  determination.  One  specimen 
sent  by  John  Bey,  at  Mazinaw  lake,  proved 
on  examination  to  be  bismuthinite,  as  did 
also  another  specimen  collected  by  C.  H. 
Spencer  of  Roblin.  The  metal  bismuth  is 
used  in  making  fusible  alloys,  and  some  of 
its  compounds  are  used  in  medicine.  Bis- 
muth is  quoted  at  from  $1.30  to  1.80  per 
pound. 


Marble  and  Granite. 

Extensive  beds  of  crystalline  limestone 
from  which  marble  of  good  quality  can  be 
Probability  Produced  are  known  to  occur  in 
good"*^"""^  different  parts  of  the  Laurentian 
samples.  ^j.^^  ^£  eastern  Ontario.  Up  to  the 
present  however  little  has  been  accomplished 
towards  developing  the  industry,  most  of  the 
marble  used  in  the  Province  being  imported 
from  the  eastern  United  States.  A  marble 
manufacturer  informed  the  writer  some  year& 
ago  that  chiefly  the  poorer  grades  of  United 
States  marble  were  marketed  in  Canada.  He 
also  expressed  the  opinion  that  specimens  of 
Ontario  marble  shown  him  were  of  good 
quality  and  that  it  ought  to  be  possible  to 
develop  an  industry  in  the  Province.  "  It  is 
difficult  however  to  overcome  trade  prejudices 
concerning  marbles  and  some  other  mineral 
products.  The  writer  has  had  some  enquir- 
ies from  manufacturers  in  eastern  Ontario 
concerning  granite  suitable  for  monumental 
and  other  purposes.  No  systematic  examin- 
ation of  the  granites  in  this  part  of  the  Pro- 
vince has  been  made,  but  it  seems  not 
unlikely  from  the  great  many  varieties  of  the 
rock  that  are  known  to  occur  here  that  varie- 
ties suitable  for  different  commercial  purposes 
can  be  found. 

A  Mineral  of  the  Columbite  Group. 

For  some  years  crystals  of  beryl  have  been 
obtained  by  difierent  mineralogists  from  Mr. 
An  occur-  Alexander  Parks,  the  well  known 
Beryl  in  Collector  of  the  township  of  Sebas- 
Lyndoch.  topol,  Renfrew  county.  The  loca- 
tion of  the  deposit  from  which  these  specir 
mens  came  was  said  to  be  known  only  to  Mr. 
Parks  and  to  Mr.  J.  Sullivan,  the  discoverer 
of  the  deposit.  Although  the  writer  had 
never  enquired  of  these  gentlemen  where  the 
specimens  were  obtained,  he  was  told  by 
members  of  the  staff  of  the  Geological 
Survey,  who  had  purchased  specimens,  that 
the  deposit  from  which  they  were  obtained 
was  said  to  be  situated  in  the  township  of 
Sebastopol,  but  that  Messrs.  Parks  and  Sulli- 
van declined  for  some  reason  to  make  the 
exact  location  of  it  known  to  the  public.  It 
seemed  to  the  writer  that  since  the  ore  of  tin 
is  sometimes  found  associated  with  beryl  tlie 
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deposit  might  have  some  economic  importance, 
and  moreover  the  mode  of  occun'ence  of  the 
beryl  itself  would  be  of  interest.  For  these 
reasons  it  was  decided  to  be  in  the  public 
interest  that  the  location  of  the  deposit 
should  be  made  known,  especially  as  this 
could  work  no  injustice  to  Mr.  Parks  or  Mr. 
Sullivan.  The  writer  acconlin<^ly  gave  all 
the  information  possessed  by  him  concern- 
ing the  specimens  of  beryl  to  his  assistant, 
Mr.  R.  T.  Hodgson,  and  instructed  him  to 
make  enquiries  concerning  the  location  of  the 
deposit  while  prospecting  for  corundum  in 
the  townships  of  Lyndoch  and  Sebastopol. 
During  the  progress  of  his  work  Mr.  Hodg- 
son mot  Mr.  P.  Casey,  who  informed  him 
that  he  had  come  across  the  beryl  occurrence 
some  time  before.  Mr.  Casey  promised  Mr. 
Hodgson  to  show  it  to  the  ^vriter,  which  he 
did  some  days  afterwards. 

The  deposit  is  situated  well  down  the  face 
of  a  high  hill,  which  faces  the  Quodville  road 
on  lot  23  in  the  fifteenth  concession  of  Lyn- 
doch, and  is  several  miles  distant  from 
the  part  of  the  townshi})  of  Sebastopol, 
in  which  it  had  been  supposed  to  be 
situated.  The  part  of  the  face  of  the 
hill  where  the  outcrop  occurs  is  cov- 
ered for  the  most  part  to  a  considerable 
depth  with  a  layer  of  soil  and  boulders.  The 
outcrop  itself  as  now  exposed  is  of  small  size, 
being  about  15  yards  in  length.  The  rock 
matter  on  the  western  end  of  the  outcrop 
consists   of    large  tna^es  of  green 

Rock  forma- 

tion  of  the    felspar  or  amazon  stone  and  quartz. 

outcrop.  •  ,        ,  ,1 

These  mmerals  show  a  rather  sharp 
contact,  and  the  masses  of  them  have  a 
diameter  of  some  feet.  Associated  with 
these  minerals  is  some  black  mica  and  beryl 
which  is  imbedded  in  the  quartz.  The  beryl 
crystals  are  of  different  sizes,  being  generally 
much  elongated  but  with  imperfect  termina- 
tions. Some  of  the  crystals  have  a  diameter 
of  six  inches.  One  crystal  was  seen  imbedded 
in  the  quartz  which  had  a  length  of  over  30 
inches  and  a  diameter  of  three  inches.  On 
the  eastern  end  of  the  deposit  the  felspar  has 
a  pink  or  reddish  color,  and  was  found  on 
microscopical  examination  to  possess  a  micro- 
cline  base  through  which  is  set  plagioclase, 
thus  making  it  a  microcline  microperthite. 
The   surface   of  this   part   of   the  deposit  is 


much  broken  up,  the  felsjjiir  and  associattd 
<|uartz,  which  is  generally  smoky  in  appear- 
ance, being  in  loose  fragments.  It  is  in  this 
part  of  the  deposit  that  the  mineral  <»ccur8 
which  has  been  deternnned  to  1>.-I«.ng  to  the 
rare  columbite  group. 

On  making  an  examinatiun  of  the  dejKisit, 
my  attention  was  at  once  attmcted  to  this 
Kxamiiitt-  dark  colored  mineral.  It  is  black 
CoiumtSe  *"  color,  possesses  a  Hub-metallic 
mineral.  lustre  and  occurB  imbedded  in 
the  felspar.  The  plates  conform  some- 
what closely  to  the  cleavage  planes  of  tlje 
felspar  and  in  some  cases  are  of  conaideruble 
size.  In  one  specimen  ubtnined  the  diameter 
of  the  i)late  was  a])out  six  inches,  and  its 
thickness  one-sixteenth  of  an  inch.  The 
plates  in  some  cases  at  |Mjint6  on  one  of  their 
surfaces  expand  into  nodules,  which  thus 
possess  one  rounded  and  one  plane  surface. 
The  plane  surfaces  »»f  tlu?  nodules  are  gen- 
erally quite  smooth  and  well  polished,  but 
the  centre  shows  a  tendency  to  bo  slightly 
raised  above  the  other  part  of  the  surface. 
The  rounded  surface  of  the  nodule  is  some- 
what rough.  On  the  plane  surface  the 
nodule  is  seen  to  have  a  strongly  marked 
concentric  structure  and  a  fairly  well  detined, 
finely  radiated  structure  is  also  observable. 
The  general  appearance  of  the  plane  surface 
of  the  nodules  and  the  arrangement  of  the 
nodules  in  the  felsjiar  can  be  seen  in  figure  3 
which  is  a  reproduction  from  a  ph(»to^raph 
in  which  a  number  of  nodules  <>f  different 
sizes  are  shown.  The  arrangement  of  the 
])lates  in  the  felspar  is  shown  in  figure 
4. 

The  specific  gravity  of  one  nodule,  weigh- 
ing 7.51  gleams,  was  found  to  l>e  5.36. 
Another  specimen  consisting  of  two  nodules 
joined  together  and  weighing  21  grams  had 
a  specific  gravity  of  6.38.  Both  specimens 
had  a  small  amount  of  felajwir  attached  to 
them,  so  that  the  specific  gravity  given  is 
slightly  low,  but  is  believed  not  to  exceed 
5.39  or  at  the  most  5.40.  This  specific  gravity 
agrees  with  that  given  for  Eome  varieties  of 
columbit<j.  As  the  specific  gravity  of  the 
mineral  columbite  rises,  it  jKisses,  by  substi- 
tution of  the  element  columbium  (niobium) 
for  tantalum,  into  the  clo.sely  related  mineral 
tantalite. 
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A  part  of  one  nodule  was  pulverized  and  always  associated  with  the  cassiterite,  but  he 

digested  with  sulphuric  acid.     The  solution  has  found  no  columbite  where  cassiterite  did 

was  diluted  and  filtered.     After  the  addition  not    occur    in    the    same    vein — sometimes 

of  hydrochloric  acid  and  metallic  zinc  to  the  though  not  always,  intimately  associated  with 

solution  it  was  boiled,  when  it  took  on  a  blue  it.     The  columbite  in  the  Black  Hills  is  alsa 

color  which  was  retained  for  some  time  on  associated  with  beryl.      In  connection  with 

letting   the   solution  stand.      This    reaction  the   occurrence   of   the    amazon    stone    and 

also    serves   to    distinguish    columbite    from  columbite,  it  might  also  be  stated  that  colum- 

tantalite,   the  latter  mineral  not  giving  this  bite  has  been  found  associated  with  the  large 

reaction  after  being  digested  with  sulphuric  crystals  of  amazon  stone  which  occur  in  El 

acid.     Other  related  minerals  however,  such  Paso  county,  Colorado.  ^^ 

as   samarskite,    give   a    similar    reaction    to  These   and   other  points    of    resemblance 

columbite,  but  the  specific  gravity  and  lustre  among  widely  separated   deposits   of  colum- 

of  the  nodules  distinguish  the  mineral  from  bite  and  related  minerals  in  different  parts  of 

samarskite.  America  are  of  interest. 

Dr.   W.    L.   Goodwin   has    made    a    pre-  There  is  also  embedded  sparingly  in  the 

liminary   analysis   of  a  part  of  one    of    the  felspar  another  mineral  which  has  not  as  yet 

nodules.      Owing  to  the  rarity  of  the  con-  ^^^^^          been    subjected    to   careful   exam- 

stituents  of  the  mineral,  and  the  consequent  related         ination,   but   it    appears   to    be    a 

imperfect  methods  of  separation   applicable  ii^^ra  s.      (.Qiyj^-^^^^e.     It  has  a  vitreous  lus- 

to  them,  his  results  can  be  considered  only  tre,  is  shining  black  in  color,  has  a  conchoidal 

as  provisional.     Pressure  of  other  work  has  fracture    and    resembles    rather   closely    in 

not  as  yet  permitted  a  complete  quantitati^  e  general  appearance  certain  specimens  of  the 

analysis  of  the  mineral.     Dr.  Goodwm  states  :  natural    glass    obsidian.     Its    appearance   is 

"  A  quantitative  analysis,    in   which  how-  not  unlike  that  of  samarskite.     There  is  also 

ever  the  separations  were  afterwards  shown  a  brown  mineral  which  appears  to  belong  ta 

to  be  imperfect,  indicates  the  following  com-  the  same  chemical   class  as  the  two  already 

position  :  described.     Some  of  the  plates  and  nodules 

Rare  acids 75 .  75  per  cent.  of  the  black   sub-metallic  mineral  described 

SnOg    0.92        It  appear  to  be  more  or  less  intermixed  with 

FeO 11 .  14        II  the  brown  material,  which  is  also  probably  a 

^^^  10.22        M  columbate.     The  mineral  columbite  itself  is 

^           " "  sometimes  of  a  brown  color. 

[ In  connection  with  the  black  obsidian-like 

100.06  mineral  referred  to,  it  is  interesting  to  note 

.  ,  .           ,            , .  that  Prof.   William  Ramsay  and  Mr.  M.  W. 

Among   the   rare   acids   niobic   and  tantalic  rn                       ^1          i  i-  1     i                          .1 

T,       .^    ,        ™,  I  ravers  recently  published  a  paper  on  the 

were   identified.       Ihe   rare   earths   present  .         ,    -               -^^    ok      i  •  i     •             •         i 

,        ...^       .  mineral   f ergusonite, '^ ^    which   is   a    mineral 

in  this  mineral  include  ceria,    didymia  and  i   ,    -i   .         ^       i  -.       ■,    •             •   ^            i 

.                ,,                       '         ./  related  to  columbite,   being  mainly  a  colum- 

c^       .                '    ,                 -IP                   .  bate    of   yttrium.       Fergusonite    is   also  not 

Specimens   of   the   material    for    analysis  ,.,,.,..          ,         ,                            t 

^                             .11         T./r     Tx    T^    y^  unlike  obsidian  m  outward  appearance.     In 

have  also  been  furnished  to  Mr.  H.  R.  Car-  ^      ■       ,     ,1    ■              -         ,          p 

1     T^   »      T-,  11        •     ^         11  TT   •        •  referring  to  their  experiments  on  fergusonite 

veth,  B.A.,  Fellow  in  Cornell  University.  -n,    c    -t-,                   i-»/rm               ^i^xij_ 

_,        ,  .'                   .     .                         ,     ,  Pror.   Ramsay  and    Mr.    Travers  state    that 

Ihe   chief   economic  interest  attached    to  ,,  .,           ,   ,.          r    1      , 

.,.       .         ,  .                     1      •  1      1      p          1  its   evolution    or    heat,    accompanying   its 

this  mineral  is  connected  with   the  fact  that  ,.         .,,    ,    ,.                    j.  J.^     •  1      ..^''  1.   i. 

parting  with  helium,  suggest  the  idea  that  it 

it  contains  a  small  amount  of  the  .        .              ,     ,         .                      i     ri    t        n 

Economic                  .                           i      i  •           ,  IS  a  true  endothermic  compound  ot  helium, 

interefitof     metal  tin,  and  that  columbite  and  .           ,         e    •    -i         ■         ^          ,_  ■     ^    ^^ 

the  mineral.    ,              ....  A  number  01  Similar  minerals  contain  helium 

the  ore  of  tin,  cassiterite,  are  some- 

times  found  associated.     Mr.  W.  P.  Headden  '"J-    ^-   Smith,    "Examination  of    American 

states^-^   that  in   the   deposits   examined   by  MineralB."  Am.  Journal  of  Science,  vol.  xiii..  p. 

362      1877 

him   in  South  Dakota  the  columbite  is  not  *           *                                                        „_ 

. ^'^  "  FerfifUKonite  an  Endothermic  Mineral,    Pro- 

«3  Am.  Journal  of  Science,  vol.  xli.,  p.  90.  1891.  ceedingB  of  the  Royal  Society  of  London,  vol.  62. 
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which  is  expelled  on  the  application  of  heat.  bt-ryl  is  kncuvn  to  occur  are  Biafl-vnci  and 
It  would  be  interesting  to  have  some  of  these  De  Maisonncuve  in  Berthicr  county,  guebcc, 
Canadian  minerals  from  the  Lyndoch  deposit      and  on  the  nortli  shore  of  lake   Kenugami, 

Chicoutiini  county,  in  the  same  Province. 
Beryl  has  also  been  found  in  a  mica 
deposit  at  Tote  Jaune  Cache,  Canoe  river, 
B.C. 

Consitk-rablo  \V(»rk  will  have  to  be  done  in 
removinj.?  soil  and  boulders  before  a  complete 
description  of  the  Lyndoch  deiM>sit  or  of  the 
minemis  which  occur  in  it  can  be  given.  It 
seems  advisable  that  some  w<»rk  should  be 
done  in  opening  up  the  depoHit,  both  on 
acct»unt  of  its  scientific  interest 
ri  and  of  the  inissible  economic  bear- 
nig  which  it  may  have.  Numer- 
ous coarse  dikes  or  veins  composed  essentially 
of  quartz  and  felspar  t»ccur  in  the  distiict. 
Some  years  ago  the  writer  examined  dikes 
of  this  character  in  the  district  some 
miles  s«juth  of  the  Lyndoch  deposit.  These 
dikes  contained  consideraide  Huorspar  and 
thus  would  seem  to  have  been  subjected  to 
agencies  similar  to  those  which  have  acte<l  on 
the  Lyntlocii  deposit.  Moreover  specimens 
of  a  rixrk  similar  in  mineralogical  composition 
to  greison,  the  rock  in  which  tinstone  occurs, 
have  been  obtained  not  far  from  the  locality 
of  tlu'SL-  vlikes. 


examined  for  the  presence  of  this  element 

Black  tourmaline  is  (piite  ainindaiit  in  the 
deposit,  being  sometimes  in  large  crystals 
which  have  the  j^rismatic  planes  well  devel- 
oi)ed.  Pink  tiuorsi)ar  is  present  tilling  cavities 
in  the  felspar,  and  there  is  also  a  little  mag- 
netite. 

This  association  of  minerals  is  characteristic 
of  de})osit3  in  which  columbite  and  related 
minerals  occur.  It  is  interesting  Ut  note 
how  frequently  the  more  characteristic  min- 
erals of  this  deposit — beryl,  tourmaline, 
fluorspar  and  the  rare  coluni])ates — are  found 
occurring  together. 

Another  point  worth  mentioning  in  con- 
necti(m  with  this  deposit  is  the  form  which 
the  pink  felspar  sometimes  exhibits.  At 
times  this  mineral  occurs  in  thin  plates. 
This  structure  of  the  felspar  in  t»ne  of  the 
columbite  deposits  of  the  Black  Hills  of 
South  Dakota  has  been  observed  by  Mr.  W. 
P.  Headden,-"  who  states  that  "  this  felspar 
is  probably  an  alteration  product,  as  is  sug- 
gested by  its  mode  of  occurrence  and  by  the 
fact  that  the  small  spodumene  crystals  which 
occur  in  this  association  have  undergone 
complete  change." 

So  far  as  the  writer  knows  the  Lyndoch 
deposit  is  the  tirst  deposit  in  Ontario  in  which 
minerals  of  the  columbate  or  tantalato  group 
liave  been  found.  Samarskite  was  found 
some  years  ago  in  Berthier  county,  (^)uebec.-' 
Beryl,  on  the  authority  of  Dr.  Bigsby,  is 
stated  to  occur  on  the  eastern  side  of  Rainy 
lake,  but  the  reported  occurrence 

Other  '^  . 

occurrences  does  not  seem  to  have  been  ventied 

of  Beryl.         ,  ,  .,,... 

by  workers  m  that  district  in  recent 
years. -^     Other   localities  in  Canada  where 

■-"  Am.  Journal  of  Science,  vol.  xli.,  p.  90,  1891. 

-'  Gr.  Chr.  HofiFmann,  Am.  Jr.  Sci.,  vol.  xxiv., 
p.  475,  1882. 

'^  "On  the  west  side  of  this  horn  [the northeaat 
arm  of  Rainy  lake,  called  Seine  bay],  ten  miles 
from  its  north  end,  in  a  narrow  side-bay,  four 
miles  lonjf,  I  found  well  characterized  prisms  of 
beryl,  and  in  two  spots  ;  but  I  had  no  time  for  a 
careful  search  for  more."— The  Shoe  and  Canoe 
Pictures  of  Travel  in  the  Canadas,  by  John  J. 
Bipfsby,  M.D.,  vol.  ii,  p.  265. 


Kyanite. 

Quite  recently  while  visiting  the  Oolden 
Fleece  mining  loaition,  l«tt  25  in  the  sixth 
Occurrence  Concession  of  Kaladar,  the  writer 
mimnii  in  ^"""'^  ^^^^  mineral  kyanite  or  cyan- 
Kaiii.iar.  jj-g  j,,  ^Ance  <»n  the  southern  half  of 
the  lot.  This  mineral,  w  hile  of  little  ec<»nomic 
interest,  is  of  comparatively  rare  occurrence 
in  this  country,  and  it  was  th«»ught  it  might 
be  well  to  make  a  note  of  its  occurrence  here. 
Up  to  within  a  few  ycare  ago  the  only  kn<;wn 
occuri'ence  of  the  mineral  in  Canada  was  that 
of  Wahnapitae  station  near  Sudbury.  The 
mineral  has  also  been  fi»und  on  Snake  creek, 
Pontiac  county,  C^>uebec,  antl  near  Summit 
creek,  Kootenay,  B.  C.  In  Kaladar  it 
was  found  imbedded  in  small  masses 
or  stringers  of  quartz  in  a  mica  schist  which 
is  associated  with  a  mass  of  coarse  metamor- 
phosed conglomerate  of  the  so-called  Hastings 
series.  The  outcrop  of  the  minen»l  is  near 
the  contact  of  the  schist  with  an  area  of  dark 
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basic  gneiss,  the  line  of  contact  being  well 
marked  by  a  narrow  valley  which  runs  south- 
ward from  the  point  where  the  shafts  have 
been  sunk  on  the  gold  deposit.  Associated 
with  the  kyanite  in  the  quartz  is  considerable 
magnetite,  and  since  these  minerals  occur 
near  the  contact  with  the  basic  gneiss  it 
would  seem  as  if  the  iron  and  alumina  might 


have  been  derived  from  this  rock.  The 
mineral  occurs  in  bladed  crystals  which  at 
times  approach  a  subfibrous  structure.  Most 
of  the  crystals  observed  were  nearly  colorless, 
but  some  of  them  exhibited  the  characteristic 
blue  color.  Fairly  well  formed  crystals  of 
black  tourmaline  are  abundant  in  some  of 
the  quartz  stringers  in  the  black  gneiss. 


Analyses  of  Corundum  and  Corundum=Bearing  Rock 

By  W.  L.  Goodwin 


THE  analysis  of  corundum  for  the  de- 
termination of  alumina,  oxides  of 
iron,  silica,  etc.,  was  made  in  the  usual 
-way  by  fusion  with  sodium  bisulphate  as  de- 
scribed by  J.  Lawrence  Smith,  -  9  but  thesolu- 
Methods  of  ^^^^  ^^  sulphates  was  divided,  one 
analysis.  pg^,^^  being  used  for  the  estimation  of 
AloOg  and  FegOg  by  precipitation,  and  the 
remainder  for  the  estimation  of  FcoOg  by  re- 
duction and  titration.  The  loss  on  ignition  was 
determined  by  igniting  for  two  hours  over  a 
high  temperature  burner.  The  filtrate  from 
the  ammonia  precipitate  was  tested  for  calcium 
and  magnesium,  and  found  in  some  cases  to 
contain  traces.  The  ammonia  precipitate 
was  not  treated  for  the  eeparation  of  calcium. 
Another  method  employed  was  by  fusion 
with  a  mixture  of  eight  parts  of  sodium  bi- 
sulphate and  three  parts  of  potassium  acid 
fluoride.  The  finely  powdered  corundum 
was  found  to  dissolve  in  this  flux  very  ra- 
pidly, but  it  had  the  disadvantage  of  not 
permitting  of  the  estimation  of  silica  in  the 
same  portion.  A  third  method  of  attack  was 
by  evaporation  with  hydrofluoric  acid  and  a 
few  drops  of  sulphuric  acid,  the  insoluble 
part  being  taken  as  alumina.  This  it  was 
proved  to  be  in  several  cases  by  fusion  with 
sodium  bisulphate,  dissolution,  and  precipi- 
tation with  ammonia  in  the  well-known  way. 
The  iron  and  alumina  were  then  estimated 
in  the  part  dissolved  by  the  acids. 

Of  the  following  analyses.  A,  of  selected 
corundum  crystals,    was  made  by  Dr.  Adolf 

^ "  American  Journal  of  Science,  2nd  Series,  X, 
366. 


Lehmann  ;  B,  of  selected  grains  from  corun- 
dum concentrates  was  made  by  the  writer  ; 
and  C,  of  corundum  crystals  levigated, — the 

coarser  particles  being  rejected, 
tionsof         was     made     by    Mr.     J.     Walter 

Wells.  A  was  analysed  by  fusion 
with  sodium  bisulphate  and  C  with  the  mix- 
ture of  this  salt  and  acid  potassium  fluoride. 
With  B  the  hydrofluoric  acid   method   was 

used. 

Loss  on 

Sample.       Al  oOg     Fe  2O3     Insoluble    ignition. 
A           96.92        ....            1.36           2.43 
B           96.26        0.36           ....            1.93 
C  97.27        0.32  

The  silica  was  determined  by  Mr.  Wells 
in  three  samples  of  the  corundum  crystals, 
and  found  to  be  0.05,  0.07,  and  0.09  per 
cent,  respectively.  In  attempting  to  get 
sample  B  into  solution  by  fusion  with  acid 
sodium  sulphate  a  small  quantity  remained 
insoluble  even  after  three  fusions.  Only  a 
small  portion  of  this  was  silica,  as  was 
shown  by  evaporating  with  hydrofluoric  and 
sulphuric  acids.  The  remainder  yielded 
readily  to  acid  potassium  sulphate,  and  was 
shown  to  consist  of  the  cerite  earths. 

In  the  library  at  our  command  I  have  been 
unable  to  find  a  chemical  method  for  the 
Preparing  Commercial  analysis  of  corundum 
for  treat-^^  rock .  An  attempt  has  been  made 
ment.  ^^  work  out  a  method  based  on  the 

fact  that  corundum,  especially  after  ignition, 
is  nearly  insoluble  in  hydrofluoric  acid,  while 
the  rock  matter,  unless  it  contains  such  con- 
stituents as  barium  sulphate,  is  completely 
soluble.     In  preparing  the  samples  for  treat- 
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ment    they  were  either  powdered  in    .i  dia-  Sample  a  ih  from  a  5<K)  lb.  lot  submitteil 

mond    mortar,  levigated,  nnd    then    pmitied  to  concentration  hy  I»rof.  De  Kail*, 

from  metallic   iron  hy  digesting  with  acetic  Sample    H   is   fi-om   the   ovei-siiie  from  the 

acid  ;  or  a  weighed  (luantity  was  ground  in  a  tirst  screening  of  the  1260  lb.   lot  (Test  H  of 

large  agate  mortar  covered  in  such  a  way  jih  De    Kalb'a    exi>erimentH   in    concentration), 

to  prevent  loss.     The  silica  taken  np  from  representing  <5!»8  lb. 


the  mortar  was  each  time  estimated  by  the 
gain  of  weight,  but  as  it  was  volatilised  in 
the  subsecjuent  treatment  by  hydrofluoric 
acid,  this  was  hardly  neces.sary.  The  ignited 
•sample  is  evaporated  on  a  water  bath  in  a 
platinum  dish  or  large  platinum  crucible  with 
•about  10  c.  c.  hydrofluoric  acid  and  a  few 
drops  of  sulphuric,  the  (piantity  of  each  being 
increased  in  proportion  to  the  rock  matter. 
The  last  traces  of  hydrofluoric  acid  come 
away  very  slowly.  The  residue  is  treated 
with  water  and  a  little  sulphuric  or  hydro- 
•chlcric  acid  and  filtered  through  a  very  clo.sc 
filter.  The  finely  ground  c  rundum  tends  to 
pass  through  the  filter.  The  washed  in.sol- 
uble  residue  is  ignited  and  weighed.  Three 
samples  of  Al  treated  in  this  way  gave  20.10, 
■20.51  and  19  28  per  cent,  insoluble.  The  in- 
soluble residue  from  the  first  samjile  was 
■fused  with  acid  sodium  sulphate  and  acid 
potassium  fluoride,  dissolved,  and  precipi- 
tated with  ammimia.  The  precipitate  amount- 
•ed  to  20  per  cent.  («f  the  sample.  Trials 
with  samples  richer  in  corundum  gave  fairly 
■concordant  results,  although  there  were  oc- 
casional large  variations  due  probably  to 
variations  in  the  procediue. 

The  following  tabulated  results  contain  the 
Result*  of     ju'incipal   information    obtained    in 

the  investi-     ,,  c     j.\  ■        •  i."       i.- 

iga"ion.         the    course    of    tins    investigation, 
which  is  still  in  progress  : 


Sample. 


Sample  v  is  fr«»m  the  undersi/.e  from  the 
.same  screening  of  the  1250  lb.  lot,  reprenent- 
ing  552  lb.  These  last  two  Hamples  taken 
together  represent  the  whole  l«»t  (»f  nick 
treated  in  Test  H, which  w«»uldgivean  average 
of  16.69  per  cent,  insoluble,  and  of  1.8  p«r 
cent,  lo.ss  on  ignition. 

Sample  n  represents  the  tailings  fn»in 
thejiggins<  in  Test  A,  which  had  a  K|»ecific 
gravity  of  2.<)95. 

Samjde  K  represent**  a  lot  from  Test  B 
which  ha<l  undergone  the  following  treat- 
ment :  1st.  crushed  to  2  in.  :  2nd,  screened  ; 
'Art\,  the  oversi/e  rough  jigged  ;  4th,  the 
hutehw(»rk  crushetl  and  sejiarated  in  a 
hydraulic  cla.saitier  ;  5th,  the  spigot  dis- 
charge jigged  ;  (ith,  the  hutchwork  screened 
through  a  No.  liO  mesh  sieve  ;  7th,  the  over- 
si/e pjussed  through  the  Wefherill  magnetic 
concentrator,  using  a  current  ..f  f» '»  mhim'.!*' 
to  remove  the  magnetite. 

Sample  F  represents  the  cleaned  corundum 
from  the  last  operation  mentioned  al)ove, 
passed  again  through  the  Wetherill  magnetic 
concentrator,  using  a  current  of  16  amperea, 
to  remove  the  ''emer}*." 

Sample  cj  represents  the  hutchwork  from 
the  jigging  in  Test  A,  which  had  been  pa.sHed 
through  the  Wetherill  magnetic  concentrator, 
first  with  a  current  of  0.9  ampere,  and  again 
with  a  current  of  16  am{H;res. 


Insol- 

Soluble 

Total 

LosK  on 

uble. 

A1,0,. 

Al.,0.-.. 

FxO,. 

SiO,. 

i^ition. 

19.96 

14.99 

3J.95 

9.41 

1.29 

19.16 

16.19 

35  35 

9.71 

1  72 

11.32 

.... 

.... 

1.91 

2.87 

.... 

.... 

1.66 

90.76 

2.45 

93.21 

1.64 

2.8& 

1.58 

93.78  (by  fufcion).. 

.... 

.... 

93.48 

2.00 

95.48 

0.39 

0.40 

2.19 

93.01 

0.38 

I    W) 

,S  M.—     I. 


The   Concentration   of  Corundum 


By  Courtenay  De  Kalb 


1BEG  herewith  to  submit  a  report  upon 
certain  practical  tests  in  the  concentra- 
tion of  corundum  rock,  which  have  been 
made   under   my  direction  in   the  Kingston 
School  of  Mining.     At  the  outset  1  wish  to 
state  that  the  work  done  has  in- 
Ey^method*^  volved  comparatively  little  original 
inggradToT  research,   the    problem    being    to 
rock'^^"'"      ascertain  how  best  to  employ  the 
customary     methods     of     concen- 
tration   in    the    production    of    high    grade 
corundum  concentrates.     There  exist   some 
peculiar  difficulties  in  determining  the  per- 
centage of  extraction   obtainable   under  any 
conditions,  since  it  is  not  feasible  to  definite- 
ly ascertain,  by  any  simple  direct  test,  either 
the  amount  of  corundum  in  the  original  rock, 
or    the   quantity    remaining   in    the   tailings 
after   concentration.     Concerning    the    diffi- 
culties  of    estimation    of    the   corundum    by 
chemical  analysis,    the  foregoing    paper    by 
Dr.   W.   L.  Goodwin  will  afford  explicit  de- 
tails.    The    specific    gravity    method    gives 
results  of  comparatively  small  value  (except 
after  elimination  of  the  magnetite),  any  effort 
to   estimate  the  percentage   of  mixed  bary- 
somes  in  a  given  sample  being  futile  for  pur- 
poses of  accurate  work.     The   existence   of 
magnetite  (sp.  g.  4.9  to  5.2)  as  an  associate 
of  the  corundum  (sp.  g.  3.9  to  4.11),  and  the 
variation  in  the  proportion  of  these  minerals 
in  the  difierent  sizes  of  the  crushed  rock, 
render   it   impossible   to   judge    more    than 
approximately  from  the  specific  gravity  what 
amount  of  corundum  may  be  present.     The 
fact  however  that  the  proportion  of  magnet- 
ite to  the  corundum  increases  with  consider- 
able regularity  with  fineness  of  grade  up  to 
No.  150  mesh,   gives  to  the  specific  gravities 
a  certain   value  in  comparing  the  different 
grades.     The  specific  gravity  of  the  whole  ore 
appears  to  be  about  2.9,  although  the  deter- 


minations made  range  from  2.8  to  3.1.     Cal- 
culating on  the  basis  of  an  average  specific 
gravity  of  4  for  the  barysomes  or  heavy  bodies, 
and  of  2. 68  for  the  gangue,  we  obtain  23. 08  per 
cent,  total  barysomes  (comprising  the  corun- 
dumand  the  magnetite  only)  in  the  rock.   This- 
result  is  approximately  in  accord  with  the 
percentage  arrived  at  by  mechanical  concen- 
tration,   the   total   concentrates   in    Test   A 
being  18.987  per  cent,  and  in  Test  B  22.63- 
per  cent,    of  the  rock  treated,  it  being  esti-^ 
mated  that  the  concentrates  in  Test  A  con- 
tain 87.56  per  cent,  of  corundum  and  magne-^ 
tite,   or  16.60  per   cent,    of   the   total   rock 
treated,  and    that  those  in  Test  B  contain, 
89.23  per  cent,  of  corundum  and  magnetite,, 
or  20.14  per  cent,  of  the  total  rock  treated.. 
Considering  that  there  has  inevitably  been, 
some  loss  in  the  tailings,  it  would  seem  that 
the  calculated  percentage  of  total  barysomes, 
although   probably   somewhat    too   high,    is. 
somewhere  near  the  truth,  which  would  give 
about  18.44  per  cent,   of  corundum  in  the 
rock.     This,   it  must  be  borne  in  mind,  is. 
only  an  approximate  estimate.     It  has  been 
proved  however  by  Test  A  that  it  is  possible 
to  recover  corundum  to  the  extent  of  12. 74 
per  cent,  of  the  rock  treated,  and  by  Test  B  '■ 
to  the  extent  of  15.50  per  cent.     Taking  the 
maximum  extraction,   this  would   indicate  a 
loss  of  15.94  per  cent,  of  the  total  corundum 
in  the  concentration.     On  the  other  hand  the 
average  specific  gravity  of  the  tailings  in  Test 
A  is  2.742,  which  would  show,   on  the   same 
basis  for  calculation,   only   0.756    per   cent, 
barysomes    lost.     In    Test    B    the    average 
specific  gravity  of  the  tailings  is  2.726,  equi- 
valent to  0.514  per  cent,  barysomes  lost.     It 
should  be  stated  that  the  figure  2.68  for  the 
specific  gravity  of  barren  tailings  was  arrived 
at  by  taking  the  average  of  the  leanest  tail- 
ings obtained  in  actual  concentration.     Since 
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the  bulk  of  the  gaiigue  is  orthocluse  felsiKir, 
with  considernble  white  f elsi)ar  and  nepheliue. 
and  less  quantities  of  basic  silicates,  this 
result  appears  rational.  Furthermore,  care 
ful  examination  of  the  tailint's  with  a  mair- 
nifying  glass  revealed  an  insigniticant  number 
of  grains  of  corundum,  save  in  some  of  the 
tailings  from  the  buddle. 

The  percentage  of  corundum  in  the  rock 
treated  in  Test  A,  as  near  as  can  be  esti- 
mated, is  12.74  per  cent.,  and  in  the  ro'^k 
treated  in  Test  B  it  is  15.50  per  cent.  The 
lots  of  corundum  rock  upon  which  these 
determinations  were  made  came  from  Carlow 
township  in  Hastings  county.  The  specific 
gravity  method  was  used  in  making  these 
estimates,  but,  after  elimination  of  the  mag- 
netite, this  method  can  be  relied  U})on  t(» 
give  nearly  accurate  results,  consistent  among 
themselves,  and  checking  up  chjsely  with  the 
results  obtained  by  chemical  analysis. 

The  Lines  of  Treatment 

The  crushing  tests  show  that  the  corun- 
dum rock  ofl'ers  no  peculiar  dithculties  in  this 
Distribution  respect.  From  plates  I,  II  and 
crulhhig^  III  it  appears  that  the  crushing 
umiumand  curve  is  perfectly  normal,  aad  in 
lutiKuetic.  pjj^te  I  it  is  shown  that  the  curve 
is  elevated,  with  no  excessive  i)roduction  of 
fines,  by  successive  crushing  to  smaller  sizes. 
It  was  found  that  in  order  to  liberate  a  sutti- 
cient  quantity  of  corundum  gi*ains  suthciently 
free  from  gangue  to  admit  of  economical  clean 
concentration  it  was  necessary  tt)  crush  to 
No.  8  mesh  size  ( =  0.0955  inch  diameter).  But 
the  specitic  gravity  curve  (plate  II)  shows 
that  the  barysomes  resist  crushing  so  much 
more  persistently  than  the  gangue  that  it 
would  appear  to  be  desirable  to  crush  no 
finer  than  i^-inch  for  a  preliminary  rough 
jigging.  An  attempt  has  been  made  to 
obtain  distribution  curves  of  the  corundum 
and  magnetite  corresponding  to  the  various 
sizes  (plate  II),  which  is  approximately  cor- 
rect for  the  magnetite,  but  evidently  in  error 
for  the  corundum,  owing  to  the  difficulties 
with  the  specitic  gravity  method  already 
explained.  The  magnetite,  being  carefully 
separated  from  each  grade  by  the  magnet, 
was  not  involved  in  the  same  uncer- 
tainty. 


The  corundum  has  a  tendency  to  break  in 
the  form  u[  tal)ular  plates,  k<»  tiiat  a  Ctmsider- 
able  percentage  of  tlie  grains,  notably  in 
the  larger  sizes,  have  one  diameter  leas  than 
that  aimed  at  in  crushing.  This  {»eculiarity 
was  particularly  marked  in  the  corundum 
rock  from  Renfrew  county,  lirudenell  town- 
ship. This  tendency  fortunately  is  much 
less  in  the  finer  sizes.  The  cruahing  curve 
of  the  Brudenell  rock  is  shown  in  plate  III. 
No  further  tests  have  mo  far  been  made  U|>on 
this  sample. 

It  need  hanlly  be  poinuil  out  that  any 
machine  crushing  by  grinding  or  sheaiing 
would  be  wholly  unsuite<l  to  the  comminu- 
tion of  the  corundum  rock,  the  wear  and 
tear  upon  the  machine  itself  being  sufficiently 
prohibitive  without  taking  into  cMmsideratiou 
the  undesirableness  of  the  resultant  prcxluct 
for  concentrat  on.  Some  form  of  jaw  or 
gyratory  crusher  for  coarse  breaking,  and 
high  speed  n)lls  with  chrome  steel  or  man- 
ganese steel  tires  for  finer  crushing,  are  the 
proper  appliances. 

Practical  Concentration. 

The  specific  gravity  curve  (plate  II)  shows 
the  desirability  of  separating  the  coarse  from 
Toohtaiii  ^'*^  ^"^'  product  in  order  to  derive 
Joucen"'"^'  the  high  grade  concentrates  with  a 
tratfs.  minimum  of  labor  from  the  coarser 

sizes.  Those  concentrates  moreover  will  con- 
tain a  minimum  ijuantity  of  magnetite.  This 
separation  was  carried  out  both  in  Test  A 
and  Te.st  B.  In  the  former  the  rock  wa.s 
crushed  to  j-inch  before  concentration  was 
begun.  In  the  latter,  after  crushing  to  jj-inch, 
it  was  screened  over  a  20  mesh  sloping 
screen.  It  would  have  been  far  })etter  to- 
have  screened  it  thmugh  a  trommel,  using  a 
No.  8  mesh  wire  cloth,  but  a  tronunel  was 
nt>t  available  for  the  pun>oHe.  The  results 
were  so  much  l)etter  in  Test  B  that  the  ad- 
vantage of  the  methtxl  therein  pursued  is 
obvious,  so  far  as  the  obtaining  of  a  high 
grade  of  concentrates  is  concerned. 

The  line  of  treatment  followed  in  the  two 
testa  is  better  shown  in  the  accompanying 
Maihine*  cliarts  (plates  IV  and  V)  than  would 
employed.  ^^  possible  by  a  detailed  descrip- 
tion. The  machines  employed  were  the  com- 
mon  Hartz  eccentric  jig,   the  Frue  vanner,. 
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the  vertical  line  separator  (an  improved  form 
of  spitzlutte),  a  fixed  buddle,  and  a  Wetherill 
magnetic  concentrator. 

In  Test  A  the  apj^liance  chiefly  used  for 
high  class  work   was  the  vertical  line  separa- 
tor.     Plate    VI     demonstrates    to 

Appliances 

-used  in        some  extent  its  possibilities,  but  it 

"Test  A 

is  evident  that  much  better  work 
could  have  been  obtained  with  it.  The 
"difficulty  of  judging  by  the  eye  as  to  the 
cleanness  of  the  concentrates  led  to  errors 
which  could  only  be  revealed  by  the  subse- 
■quenc  determination  of  the  specific  gravities 
of  the  products.  The  fact  that  on  one  grade, 
■containing  material  between  No.  12  and  No. 
16  mesh,  a  product  was  obtained  carrying 
98.40  per'cent.  corundum  after  elimination 
of  the'magnetite,  with  corresponding  tailings 
having  a  specific  gravity  of  2.816,  is  evidence 
of  the  possibility  of  securing  rich  concentrates 
with  this^simple  and  inexpensive  appliance. 
The  results  are'more  clearly  shown  in  tabu- 
ar  form  : 


Product. 

lb. 

sp.  g. 

Per  cent, 

corundum 
after  re- 
moving 

magnetite. 

Tailingfrt    

Spigot  discharge. 

43.456 
5.0625 

2  816 
3.864 

98  40 

Resort  was  had  to  the  jig  however  for  the 
treatment  of  one  grade  of  material  in  Test  A, 
in  which  its  higher  efficiency  stands  out 
prominently,  as  shown  below  : 


not  possible  in  this  respect,  since  the  ragging 
is  not  a  finished  product,  but  it  will  be 
observed  that  the  specific  gravity  of  the  jig 
tailings  is  2.695,  appreciably  lower  than  that 
of  the  tailings  from  the  vertical  line  separa- 
tor. The  vertical  line  separator  was  used  on 
three  grades  of  material  in  Test  B  from  neces- 
sity, since  the  quantities  of  the  intermediate 
products  on  which  it  was  employed  were  too 
small  for  treatment  on  the  jig.  There  is  no 
doubt  however  that  in  practice  similar  pro- 
ducts should  be  cleaned  up  on  a  fine  jig, 
which  would  give  a  correspondingly  higher 
grade  of  finished  corundum  concentrates. 
The  average  specific  gravity  of  the  concen- 
trates (including  magnetite)  from  the  vertical 
line  separator  in  Test  B  was  3.333,  and  of 
the  tailings  2.783.  The  results,  compared 
with  those  obtained  with  the  jig,  are  shown 
in  the  table  on  next  page. 

Inspection  of  this  table  will  show  how 
much  more  efficient  the  jig  is  for  the  work 
in  hand,  a  result  in  entire  conformity  with 
what  might  have  been  anticipated. 

The  work  done  by  the  Frue  vanner  was 
unsatisfactor3^    Better  results  could  undoubt- 
edly have  been   secured  by   classi- 

Concentra-    ^         .  n      -i  •    ■, 

tion  by  the   fication  of  the   material   fed   to  it, 

Frue  vanner 

and  the        but  111  aiiy  case  its  capacity  would 

huddle.  Tin 

be  too  small  to  warrant  its  use. 
With  the  utmost  care  the  best  concentrates 
that  could  be  obtained  showed  a  specific 
gravity  of  only  3.4,  with  corresponding  tail- 
ings having  a  specific  gravity  of  2.702.  The 
concentration  on  the  buddle  in  Test  A  gave 


Product. 


Hutchwork,  hi^  h  grade  concentrates 

S  ;reen  disnharge,  high  grade  c  >ncentrate8 

Ragging,  low  prade  concentrates    

Tailmgw,  barrf  n     


Per  cent. 

Corundum 

lb. 

sp.  g. 

after 
remo\ing 
Magnetite. 

22.025 

4.000 

98.08 

15.750 

3.663 

87.80 

25.:n25 

2.809 

21.41 

1 31.558 

2.695 

The  vertical  line  separator  was  employed 
in  Test  A  up  n  six  grades  of  stuff",  the  aver- 
The  vertical  '^o®  i^^tio  «f  concentrates  to  tailings 
r:r7nlthe  >'«i"g  HS  1:  5.89.  The  average 
iiartzjiK.  specific  gravity  of  the  concentrates 
(including  magnetite)  was  3.557,  and  of  the 
tailings  2.703.     A  comparison  with  the  jig  is 


concentrates  with  an  average  specific  gravity 
of  3  699  and  tailings  with  a  specific  gravity 
of  2.875.  This  is  also  uns-ttisfactory,  but 
the  material  was  unclassified,  and  cont^iined 
a  considerable  ])ercentage  too  coarse  for  this 
appliance.  The  bu<ldle  used,  moreover,  was 
far  from  perfect,  and  was   capable  of  giving 
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Results  of 
coiicontratioM 

Appliance 
ueed. 

Product-t. 

lb. 

sp.  g. 

Per  cent.  Corundum 

afttT  removing 

Magnetite. 

with  vertical 
line  separator 
and  Hartz  jig- 

Vertical  line 

separator . 

Concentrates  No.  12  in*  sh 

21  969 

3  :i50 

76.08 

Tailings             "     12     *'      

6.688 

2.N2.S 

Concentrates    "     !♦»     '*      

18.75 

3.436 

69.12 

Tailing^             "    16     "     

11.344 

2.N0«» 

CcnctMitrates    *'    20     *'     

5  26 

3  b•^:i 

73  38 

Tailings             "    20     "     

3.625 

2  814 

Concentrates    "    24     "     

3  62r> 

3.571 

83.20 

Tailings             '*    24     "     

3.000 

2  832 

CoDcentrates    "     30     *'     

3.69S 

3  571 

73  37 

Tailings             "     30     "     

2  313 

2.777 

Concentrate-*    "    40      '     

2.724 

3.621 

67.41 

Tailings             "    40     "     

1.875 

2.824 

Concentrates    '"    24     "      

5  000 

2  904 

82.76»" 

Tailinps             "    24     "     

4  000 

2  754 

Concentrates     '    30     '"     

23.000 

2  816 

77  64 

Tailings             "    30    "     

22.000 

2  777 

Concentrates    "    40    *'     

i.90(; 

3.125 

42.70 

Tailings             "    40     "     

3<'>  000 

2.749 

Concentrates    '*    12     "     

2.375 

3.20.J 

63  78 

Tailings             "     12     -     

0.844 

2. 1 7i 

Concentrates    "     16     "     

12.625 

3.289 

60.68 

Tailings              '    16     "     

7.000 

2.801 

Concentrates    "    20     "     

6.813 

3.5:h3 

75.08 

Tailings             "    20     "'     

6.000 

2.762 

Concentrates    "    24     "     

7.000 

3  703 

75.93 

Tailings            *•    24     "     

5.500 

2.762 

Concentrates    "    30     *'     

7.094 

3  773 

77  64 

Tailings             "    30    "     

5.875 

2.7»;2 

Concentrates    "    40     "     

6  594 

3.876 

75.08 

Tailings             '•     40     "     

5.813 

2.816 

Average  of  all  concentrates   

129.923 

3.333 

62.31 

Average  of  all  tailings     

127.765 

2.783 

Hartz  jig. . . 

Hutch  work  (rough  jigging)    

244. 

3.410 

Ragging                    *'                 

300. 

2.8f)7 

Tailings                    "                

266. 

2.684 

• 

/Hutchwork  (1st  middle  jigging)  . 

13. 

4.026 

97.2:i 

)  Screen  discharge 

63.5 

4.053 

93.82 

)  Ragging 

102. 

JJ^i  f  Sized    hlU'T    concen- 
-•'•*'  1       trati.m.^' 

I  Tailings 

51.5 

.  ^.o  I   a.    77  19"     1.86    lb. 

f  Hutchwork  (2nd  middle  jigging). 

15. 

'"'**'!   b.  100.001    2.125    • 
1   c.    96.38%    1.219  '• 

! 

\ 

I 

Emery          3  68    ** 

Screen  discharge 

18.6 

3.759 

'.K).42 

Ragging 
LTaihngs 

26 
140. 

2.958 
2.688  r 

i 

Sized    after    concen- 

trfttinn. 

Hutchwork  (3rd  middle  jigging). 
1 

23. 

4.083-^ 

1              1 

a.                                   '.. 
b. 

1 
1 

Emery           l.'6'J    " 

!  Screen  discharge        '" 

40. 

3.610 

89.51 

1  Ragging 

35. 

2.941 

LTailings 

277. 

2  713 

Average   of   all    concentrates,    in- 

1 

cluding  ragKJng   

880. 

3.267     1 

Average  of  all  tailings    

7:«  5 

2  699     , 

^"  This  case  may  seem  anomalous.  It  is  however 
an  instance  in  which  magnetite  was  adherent  to 
felspar  grains,  causing  them  to  follow  the  corun- 
dum grains  in  concentration.  These  being  elimin- 
ated by  the  magnetic  separator  leave  a  residual 
corundum  of  high  enrichment. 


'^  Lack  of  con-  '  '    '      en  the  weight* 

of  the  original  con  reaiihial  corun- 

dum is  due  to  decrease  from  eliminatijn  of  the 
magnetite  after  cooceLtratioo. 
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only  two  i)roducts,  heads  and  tailings.  Can- 
sidering  these  disadvantages  its  work  appears 
less  discreditable,  and  shows  that  under  pro- 
per conditions  it  would  yield  high  grade  con- 
centrates. 

Mica  and  Magnetite. 
The  treatment  of  any  slimes  from  this  cor- 
rundum  rock  is  complicated  by  the  presence 
Treatment  of  large  quantities  of  white  mica 
micaaiir^^  (muscovitc).  Since  the  corundum 
magnetite,  j^g^g  ^  tendency  to  break  in  a  more 
or  less  tabular  form,  its  separation  from  the 
mica  is  exceedingly  difficult.  The  magnetite, 
on  the  other  hand,  breaks  into  grains  of 
average  shape,  which  for  purposes  of  concen- 
tration may  be  regarded  as  approximately 
spherical.     Hence  it  is  evident  that,  in  the 


The  Wetherill  magnetic  concentrator  has 
proven  of  the  highest  possible  value  in  elim- 
The  Weth-  inating  the  magnetic  material  from 
netic^Vni-  ^^^  concentrates.  It  is  capable .  of 
centrator.  exceedingly  delicate  adjustment, 
and  yet  mechanically  is  of  extreme  simplicity. 
It  has  the  advantage  of  lifting  the  magnetic 
particles  clear  of  the  non-magnetic,  so  that 
the  formation  of  "nests,"  with  the  conse- 
quent inclusion  of  non-magnetic  particles 
with  the  magnetic  heads,  is  avoided.  The 
only  loss  of  corundum  in  the  magnetic  heads 
was  due  to  the  adherence  of  some  magnetite 
to  corundum  grains.  In  the  finer  grades 
however  it  was  found  necessary  to  resort  to 
sizing,  in  order  to  insure  a  corundum  pro- 
duct   free   from    magnetite.       A   feature    of 


Table  show- 
ing enrich- 
ment of 
corundum 
concentrates 
by  elimina- 
tion of 

.  gangue  ad- 
herent to 

..magnetite. 


Productf. 


Concentrator  used. 


Original  concentrates  . 
Non- magnetic  portion 
Magnetic  portion 


Hartz  jig. 


Original  concentrates  . 
Non-magnetic  portion . 
Magnetic  portion 


Vertical  line 
separator  . 


Original  concentrates  . 
Non-magnetic  portion. 
Magnetic  portion 


Original  concentrates  . 
Non-magnetic  portion 
Magnetic  portion 


Original  concentrates  , 
Non-magnetic  portion 
Magnetic  portion 


Vertical  line 
separator . , 


Vertical  line 
separator . . 


Vertical  line 
separator . . 


Diameter  of 
grains,  in. 


0955  to  .0148 
,0955  to  .0148 
.0955  to  .0148 


.073 

to 

.0583 

.073 

to 

.0583 

.073 

to 

.0583 

.0583  to 

.042 

.0583  to 

.042 

.0583  to 

.042 

.073 

to 

.0583 

.073 

to 

.0583 

.073 

to 

.0583 

.0583  to  .042 
.0583  to  .042 
.0583  to  .042 


Specific 
gravity. 


3.610 
3.724 

3.584 


3.350 
3.508 
3.257 


3.424 

3.436 
3.360 


3.205 
3.223 
3.174 


3.289 
3.311 
3.174 


treatment  of  these  &limes  on  any  form  of 
contact-surface  concentrator,  an  appliance 
should  be  used  which  will  give  heads,  mid- 
dlings and  tailings.  The  heads  would  then 
be  practically  free  from  mica,  and  would  con- 
tain the  bulk  of  the  magnetite  and  the  more 
nearly  rounded  grains  of  corundum.  The  re- 
sultant corundum  would  be  a  superior  abra- 
sive. The  middlings  would  require  further 
treatment,  and  would  produce  a  grade  of  cor- 
undum which  should  probably  be  further  com- 
minuted and  separated  into  fine  grades  by 
blowing  into  a  dust  tower.  The  proper  ap- 
pliances then  would  manifestly  be  the  side- 
bump  table  (improved  Rittinger  i)orcussion 
table)  and  the  huddle,  using  the  spitzkasten 
for  previous  classificaticm  of  the  slimes. 


peculiar  important  e  in  this  machine  is  that 
by  varying  the  amperage  a  neat  separation 
may  be  effected  between  iron-bearing  miner- 
als of  widely  different  degrees  of  magnetic 
attractability.  The  practical  application  of 
this  feature  in  cleaning  up  the  corundum 
concentrates  occurs  in  the  finishing  treatment 
of  the  highest  grade  material.  The  concen- 
trates are  first  passed  through  the  Wetherill 
magnetic  separator  with  the  current  adjusted 
to  0.9  ampere.  This  eliminates  all  the  mag- 
netite. The  non-magnetic  residue  conta  n- 
ing  the  corundum  is  then  again  passed 
through  the  Wetherill  machine,  using  a  cur- 
rent of  higher  amperage.  Jn  our  experiments 
15  to  IG  amperes  were  found  to  be  sufficient. 
The  magnetic  product  in  this  case  consists  of 
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corundum  containiiiL,'  small  i)ercentagus  of 
iron,  associated  with  some  very  basic  silicates. 
This  product  is  practically  an  emery  of  rather 
superior  grade,  and  is  valuable  as  an  inferior 
abrasive.     The  residual  corundum  after  this 


Purity  of  the  Concentrates. 

The  increase  in  the  purity  ul  the  tinal  eur- 
undum  concuntrateH  by  the  elimination  of 
gangue  adherent  to  magnetite;  in  shown  in 
the  table  on  i>age  244. 


Table  show- 
ing effect 
of  fineness 
of  size  upon 
grade  of 
magnetite 
eliminated. 


Products 


Original  concentrates  , 
Non-magnetic  poition. 
Magnetic  portion   . . . . 


Original  concentrates  . 
Non-magnetic  portion, 
Magnetic  portion 


Original  concentrates  . 
Non-magnet'c  portion. 
M  agnetic  portion   .... 


Original  concentrates  . 
Non-magnotic  portion. 
Magnetic  portion   .    . . 


Original  concentrates 

Non-magnetic  portion 

Magnetic  portion 


Original  concentrates  . 
Non-magnetic  portion, 
Magnetic  portion 


Original  concentrates  , 

N^on-magnetic  portion 
Magnetic  portion 


Original  concentrates  , 
Non-magnetic  portion. 
Magnetic  portion 


Original  concentrates  . 
Non-magnetic  portion, 
Magnetic  portion 


Original  concentrates  , 
Non  magnetic  i)ortion, 
Magnetic  portion   . . .  . 


Original  corcentrates  , 
Non-magnetic  portion. 
Magnetic  portion 


Original  concentrates 
Non  magnetic  portion 
Magnetic  poition   .... 


Original  concentrates  , 

Non-m»gn*>tic  portion . 
Magnetic  j^ortion   . .  .  . 


Concentrator  used. 


Diameter  uf 
grains,  in. 


Vertical  line  separator 


Vertical  line  separator. 


.073  to  OnsS 
.073  to  .0^83 
.073    to  .OMi 


Specific 
gravity. 


.0583  to  .042 
.OTtSi  to  .042 
.0:»K3  to  .042 


Vertical  line  seiiarator. 


Vertical  line  separator 


042  to  .(m5 
.042  to  .OXVt 
.042    to  .0336 


Vertical  line  separator. 


.  0:^30  to  .0278 
.0336  to  .0278 
.033')  to  .027H 


Vertical  line  sei)arrtor 


Buddie. 


.0279  to  .0211 
.()27«.»  to  .0211 
.0279  10  .0211 

.0211  to  0148 
.0211  to  .0148 
.0211  to  .0148 


8.206 
3.2*i3 
S.174 

3.289 
3.311 
3.174 

3  533 
3,608 
3.033 


3.703 
3.521 
4.000 

3.773 
3.546 
4.273 


.0148    to    tinent 

(•limes 

.0148       •' 
.0148        ' 


Vertical  line  separator  . 


Original  concentrates  . 
Non-magnetic  portion. 
Magnetic  i)ortion 


Vertical  line  separator. 


.073  to 
.073  to 
.073  to 

0583 
.0583 
.0683 

.05.^3  to 
.0583  t) 
.0583  to 

012 
.042 
.042 

3.87« 
3  508 
4.762 


3.703 
3  389 
6  076 

3.3.^0 
3.r.08 
3.V57 


Vertical  line  separator. 


Vertical  line  sejiarator. 


.0J2  to  .0335 
.042  to  .0335 
.042    to  .0335 


3.424 
3.436 
3.8fK) 


3.533 
3.484 
3.571 


.0335  to  .0279  '  3.636 
0:^35  to  .0279  I  3.571 
0335  to  .0J79  I     3.956 


Vertical  line  8eparati>r. 


Vertical  line  separator  . 


.0279  to  .0211 

0279  to  .0211 

.0279  to  .0211 


.0211  to  .0148 
.0211  to  .0148 
.0211  to  .0148 


Buddie 


.0148    t-;    finert 
slimes... . 
.0148      •• 
.0148       •' 


3  571 
3  484 
3.731 

3.621 
3.401 
4.546 


3.921 
3  663 
6  036 


^final  treatment  is  of  great  purity,  containing 
•  according  to  analyses  by  Dr.  W.  L.  Goodwin 
•^bout  0.38  per  cent,  of  ferric  o.xide. 


It  is  evident  that  the  elimination  of  a  puro 
magnetite  re<iuires  reduction  of  the  material 
to    grains   having   a   maximum   diamt-ter   of 
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about  .01475  in.  (No.  40  mesh^,  the  increase 
in  the  specific  gravity  of  the  magnetic  heads 
Value  of  fine  conforming  quite  closely  to  the  de- 
crushirg.  crease  in  the  diameter  of  the  par- 
ticles up  to  this  point,  where  in  the  majority 
of  cases  the  specific  gravity  was  approxi- 
mately that  of  pure  magnetite.  The  mag- 
netic heads  from  the  finer  sizes  were  per- 
fectly black,  revealing  no  adherent  quartz  or 
felspar,  although  there  is  in  some  of  these 
products  a  very  small  quantity  of  adherent 
basic  silicates,  which  are  apparently  the  cause 
of  the  lower  specific  gravity  in  those  instances. 
(See  table  on  p.  246).  The  magnetite  should 
prove  a  valuable  by-product,  the  amount 
present  in  the  corundum  rock  being  approx- 
imately  4.64  per  cent,  of  the  total.  Analyses 
have  shown  that  it  contains  0.03  per  cent,  of 
sulphur,  no  trace  even  of  phosphorus,  and 
69.09  per  cent,  of  metallic  iron. 

The  coarser  sizes  of  magnetic  heads  elimi- 
nated by  the  magnetic  separator  require  fur- 
ther crushing,  after  which  they  can 

Treatment  ^  1         r>       1 

of  the  be   returned    to  one   of   the    final 

coarser  sizes. 

concentrating  processes,  whei-eby 
the  corundum  they  contain  will  be  recovered, 
and  the  magnetite  itself  will  be  obtained 
with  the  finer  sizes  in  a  marketable  condition. 
It  has  been  found  by  our  tests  that  the  mag- 
netic heads  coarser  than  No.  40  mesh  elimi- 
nated, carry  with  them  6.77  per  cent,  of 
corundum. 

Test  A  in  Brief. 

The  original  lot  of  corundum   rock  taken 

was  550  lb.     The  total  products  recovered 

^    ,  amounted  to  517.9679  lb.,  the  miss- 

Products 
won  in  the    ing  32.0321  lb.  being  due  mainly  to 

te.st.  *=*  &  .7 

samples  abstracted,  and  partly  to 
loss  in  manipulation.  The  products  recovered 
are  distributed  as  follows  : 

Clean  corundum  concentrates.  77.1009  lb. 

Magnetic  heads 20.0115  " 

Emery 1.4350  '* 

Tailings 419.4205  " 

Being  a  totial  of  517.9679  lb.  The  percent- 
ages are  : 

Clean  corundum  concentrates 14.885 

Magnetic  heads    3.825 

Emery 0  277 

Total  concentrates 18.987 

Tailings 81.013 

Total  corundum  recovered  fiomrock.12.74 


The  grades  of  corundum  concentrates  in 
percentages  are  : 

Above  95  per  cent,  pure 36.790 

Between  86  and  90  per  cent,  pure  .  .21.279 
Between  80  and  85  per  cent,  pure  . .  2  461 
Below  80  per  cent,  pure 39. 470 

The  average  of  all  corundum  concentrates, 
shows  them  to  contain  84.11  per  cent,  cor- 
undum. 

The  calculated  loss  of  corundum  and  mag- 
netite in  tailings  is  0.756  per  cent.  (sp.  g. 
Loss  in  the  2.742).  On  the  basis  of  the  aver- 
A  test.  j^gg  specific  gravity  of  the  original 
rock  the  loss  would  be  15.94  per  cent.,  but 
this  result  is  subject  to  far  more  likelihood 
of  serious  error  than  that  obtained  from  the 
average  specific  gravity  of  the  tailings,  since 
this  was  reached  by  averaging  a  very  large 
number  of  separate  determinations.  Further- 
more, examination  with  a  lens  fails  to  reveal 
corundum  in  the  tailings. -^^ 

Test  B  in  Brief. 

The  original  lot  of  corundum   rock  taken 

was  1,250  lb.     The  total  products  recovered 

amounted  to  1199.8438  lb.,  or  say 

Products  ^^^  ,,  ,1  1     •  1         J       ji 

won  in  the    1,200  lb.,  the  loss  being  due  to  the  ■ 

test  . 

same  causes  as  those  mentioned 
in  test  A.  The  products  recovered  are  dis- 
tributed as  follows  : 

Clean  corundum  concentrates. .  .201  00  lb. 

Magnetic  heads 64  93 

Emery 5  07  " 

Tailings  928.40  '* 

Being  a  total  of  1200  lb.    The  percentages  are ; 

Clean  corundum  concentrates 16 .80 

Magnetic  heals 5.4075 

Emery 0.4225 

Total  concentrates 2i  63 

Tailings 77.37 

Total  corundum  recovered  from  rock  1 5 .  50 

The  grades  of  corundum  concentrates  in. 
percentages  are  : 

Above  95  per  cent,  pure 14 .  76 

Between  90  and  95  per  cent.  pure. .  37.06 
Between  85  and  90  per  cent.  pure. .  18.71 
Between  80  and  85  per  cent,  pure . .  3 .  14 
Between  75  and  80  per  cent.  pure. .  9.74 
Below  75  per  c^^nt.  pure 16.59 

•■'2  In  a  mineralogical  examination  of  the  tailings, 
made  by  Prof.  William  Nicol,  of  the  School  of 
Mining,  a  sample  containing  by  actual  count  3,234 
separate  grains,  carried  only  26  grains  consisting 
wholly  or  in  part  of  corundum. 
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The  average  of  all  coruiuUim  concentrates 
shows  them  to  contain  90.08  pur  cent,  corun- 
dum. 

The  loss  of  corundum  and  magnetite  in 
tailings  calculated  from  the  specific  gravity  is 
L0B8  in  the  0.514  per  cent.  Calculated  on  the 
^"^^^  basis  of  the  average  specific  gravity 

of  the  original  rock,  the  loss  would  be  15.94 
per  cent.,  but  the  latter  result  is  undoubtedly 
in  far  more  serious  error  than  the  former,  as 
previously  stated. 

Quality  of  the  Corundum. 

It  is  impossible  to  determine  the  ([uality  of 
corundum  for  abrasive  purposes  by  its  ap- 
Phyaicai  pearance,  or  by  chemical  tests. 
.w/toTrove  ^^^^  ^^^^^  pur})Ose  it  is  necessary  to 
viiiue.  manufacture      corundum       wheels 

from  the  concentrates  obtained,  and  subject 
these  to  various  physical  tests.  This  re- 
mains to  be  done  and  will  then  be  made  the 
subject  of  a  later  communication.  Since 
many  corundum  wheels  are  made  by  a  frit- 
ting or  vitrifying  process,  the  corundum 
being  mixed  witli  fusible  clays,  mouhled, 
dried,  dressed,  and  tired  in  kilns,  the  resist- 
ance of  the  corundum  to  alteration  under  the 
influence  of  long  continued  high  tem[)erature 
is  of  importance,  and  an  effort  was  made  to 
ascertain  the  (juality  of  the  Hastings  corun- 
dum in  this  respect.  It  was  imi)ossible  witii 
the  means  at  our  command  to  make  a  satis- 
factory firing  test,  since  the  time  of  firing 
was  too  brief,  but  the  results  are  given  for 
what  they  may  be  worth.  Thirty  grams  of 
selected  corundum,  specific  gravity  .'i.Ul, 
were  })laced  in  a  clay  crucible,  with  cover 
tightly  fitted  inside  the  crucible  m(»uth. 
This  wan  placed  inside  a  second  crucible, 
with  sand  packing  between  the  two,  and  with 
a  cover  ti.;litly  fitted  inside  the  mouth  of  the 
outer  crucible.  This  was  put  into  a  mufHe, 
heated  by  gus,  the  temperature  gradually 
raised  for  four  hours,  charcoal  then  being 
fed  regularly  into  the  mufHe  to  raise  the  tem- 
pe  ature  nearly  to  white  heat.  This  was 
continued  for  eight  hours.  The  gas  was  then 
turned  oft\  the  mufHe  closed,  and  all<»wed  to 
cool  over  night.  The  corundum  was  found 
to  be  slightly  paler  in  color  after  this  treat- 
ment, wiih  a  tendency  to  reveal  the  parting 
planes  more  clearly  to  the  eye,  but  the  hard- 


ness seemed  to  be  unimpaired.  The  specitic 
gravity  of  the  tiri«l  corundum  was  found  t«» 
bd  reduceil  to  3.84ij.  .Vlthough  by  no  moan» 
conclusive,  this  experiment  miHes  a  ^ueHtion 
as  to  whether  this  corundum  will  prove  to  be 
ada])ted  for  the  manufacture  of  wiieels  by  the 
fritting  process,  which  can  Ix?  proven  most 
satisfnctorily  by  a  prnctical  test,  the  Hrin;^ 
being  done  under  pn»perc(inditionH  in  a  kiln. 

An  Ore  of  Aluminum. 

The  market  for  corundum  is  not  u  lai*ge 
one,  and  it  would  not  l>e  ditticult  for  exten- 
H»Miuir.'  ^^^'^"  works  to  supply  the  world's 
iiiuiiirnhim  "^ '^^''"'*"^^-  Hence  any  wi«lcning  of 
nrnkiTH.  ^Ij^,  upplicHtioit  <»f  this  mineral 
would  be  welcome.  If  it  can  be  prtMluced 
sufHciently  pure,  and  sub.sequently  reduced 
to  a  sufficiently  tine  state  of  subiliviKion,  it 
Could  be  used  as  an  ore  of  alum  niuni.  The 
standard  required  by  tiie  aluminium  manu- 
facturers is  stated  to  be  that  tlie  alumina 
shall  contain  not  more  than  0.10  percent, 
silica  and  not  more  than  0.05  per  cent,  feme 
oxide.  Such  alumina  is  ready  for  the  re<lu«.- 
tion  pots,  and  is  wortlj  at  present  about  4^ 
cents  per  pound  at  Pittsburgh,  Pa.,  av  at 
Niatrara  Falls,  N.V.  The  standard  for  mw 
alumina,  previ«)U8  to  purification,  re<|uire8 
that  it  .shall  contain  not  more  tl.an  three  per 
cent,  silica  nor  more  than  two  per  cent,  fenic 
oxide,  but  this  is  worth  «»nly  $7  jwr  ton,  a 
price  too  h»w  to  admit  o^  competition  by  cor- 
undum from  deposits  of  no  greater  ricimess 
than  15  per  cent,  of  th*t  mineral. 

The  excessive  refinement  of  ]x>rtions  of  the 
process  of  treatment  employed  in  our  con- 
centration tests  on  the  corundum  rock  wa* 
in  part  for  the  purpose  of  pro<lucing,  if  pos- 
sd)le,  a  grade  of  sufficient  purity  to  meet  the 
reipiirements  of  the  aluminium  makers.  We 
succeeded  in  obtaining  a  product  C4irryin'4 
over  99  per  cent,  of  corundum.  Analysis 
shows  that  this  contains  0.4  per  cent,  nilicji 
and  O.'.VJ  per  cent,  ferric  oxide,  (trains  of 
corundum  selected  from  the.se  high  gnule 
c<»ncentrates  with  the  aid  <»f  a  lens  to  insure 
freedom  from  a<lherent  silicates  show  ed  0.07 
per  cent,  silicji  and  0.30  per  cent,  ferric 
oxide.  From  this  result  it  would  seem  that 
if  the  standard  of  the  aluminium  manufac- 
turers remains  as  it  now   is,  the  corundum 
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must  undersjo  a  process  of  purification  before 
it  can  be  offered  in  competition  with  jjurified 
iDauxite.  Whether  such  purification  can  be 
accompli^ihed  within  commercial  limits  of 
oost,  is  a  question  still  being  investigated  in 
our  laboratories.  Further  efforts  are  also 
be  ng  made  to  obtain  a  purer  quality  of  cor- 
undum by  mechanical  means.  The  reduction 
to  a  sufficiently  fine  powder,  judging  by  some 
preliminary  tests  promises  to  offer  no  seri- 
ous difficulty. 

Preparation  for  Market 

At  the  present  time  corundum  users  are 

•content  to  obtain  concentrates  carrying  about 

80  per  cent,  of  that  mineral.     By 

Production  ■,•      ,  ■  c         t 

of  various  the  application  or  ordinary  concen- 
^^^  ^  '  tration  methods  it  has  been  shown 
that  grades  can  be  obtained  which  carry 
practically  no  impurities,  except  such  as  may 
exist  in  the  corundum  grains  themselves.  A 
modern  concentration  plant,  under  efficient 
management,  following  the  lines  suggested  at 
the  end  of  this  paper,  would  produce  no  con- 
<jentrates  of  lower  grade  than  80  per  cent. 
It  would  accordingly  be  possible  to  obtain 
different  qualities  of  concentrates  from  80  per 
<;ent.  to  nearly  pure  corundum.  As  produced 
in  concentration,  these  would  vary  in  size 
from  No.  4  mesh  (  =  0.201-inch)  to  finest 
slimes.  The  finer  sizes  however  would  be 
less  pure  than  some  of  the  coarser  and  most 
■of  the  intermediate  sizes.  These  moreover 
would  require  exact  sizing  in  order  to  be 
acceptable  for  the  manufacture  of  corundum 
wheels  and  artificial  oilstones.  The  coarser 
sizes  as  produced  in  concentration  might 
require  re-crushing  after  concentration,  and 
thus  the  finer  sizes  of  very  pure  corundum 
could  be  obtained.  The  dust  should  be 
drawn  off  by  an  exhauster  and  blower,  the 
"flours"  and  grades  l<nown  as  "crocus" 
being  obtained  by  deposition  from  the  air  cur- 
rent on  shelves  in  a  dust  tower,  in  accordance 
with  present  practice  in  some  corundum  mills. 

Schemes  of  Treatment. 

In  a  general  way  it  may  be  indicated  that 
in  the  treatment  of  rock  similar  to  that 
rpjj^gg  experimented  upon  at  the  School  of 

Sir"re«uTt-^J^^iningany  of  the  three  following 
'"'^*""°*^"''*^^-)ine8  of  treatment  would  give  good 
results.     The  first  could  be  relied  ujjon   to 


produce  concentrates  having  on  an  average 
above  90  per  cent,  of  corundum.  The  second 
would  be  slightly  inferior  to  it,  but  is  con- 
siderably more  simple.  The  third  is  also  a 
simple  process,  and  should  yield  concentrates 
containing  on  an  average  85  per  cent,  of  cor- 
undum, or  even  more.  It  has  been  assumed 
in  these  schemes  that  the  concentrates  in  the 
several  hutches  of  each  jig  should  be  com- 
bined as  one  grade.  This  would  be  inadmis- 
sible if  it  were  desired  to  produce  one  very 
clean  grade  of  corundum  for  aluminium  manu- 
facture. It  is  questionable  whether  there 
would  be  a  demand  for  such  a  pure-grade 
material  as  an  abrasive  at  a  price  sufficiently 
high  to  warrant  the  complication  of  the  treat- 
ment needed  to  obtain  it.  The  methods  herein 
suggested  could  be  still  further  simplified  and 
yet  yield  equally  high  grade  or  even  higher 
average  grade  concentrates,  but  at  the  expense 
of  a  greater  loss  of  corundum  in  the  tailings. 
The  question  of  the  proper  line  of  treatment 
is  one  that  must  be  decided  in  each  individual 
case,  and  will  depend  upon  a  multitude  of 
economical  considerations.  The  plans  pro- 
posed accordingly  are  not  intended  to  be 
taken  as  necessarily  the  best  under  the  con- 
ditions that  may  arise  where  these  corundum 
deposits  may  be  worked.  They  are  merely 
offered  as  outlines  of  methods,  which,  under 
sufficiently  favorable  conditions  as  to  fuel  and 
water  supply,  and  as  to  transpcjrtation  costs, 
could  be  counted  upon  to  yield  satisfactory 
results  under  competent  mill  superintend 
ence. 

SCHEME   A. 

1.  Rock  breaker.     Product  to  No.  2  size. 
n    r^  ■    ^     1-     u  fa.  Oversize:  to  3. 

2.  Gri7zly,i-mch [^   Undersize  :  to  4. 

3    Rolls  eet  to  g-inch.     to  4. 

.    rn  1   A  1  •     u    f  c.  Oversize  :  to  5. 

4.  Trommel,  0.1  inch.  I  ^    Undersize:  to  10. 

{e.   Hutch  work  :  to  6. 
f.  Ragefing  :  to  9. 
p.  Tailings  :  waste. 
B.  Rolls  for  rich  corundum,  j\-inch  :  to  7. 
7.  Single  -  spigot    by-   fh.  Overflow:  to  12. 
draulic  classifier.  \  i.  Spigot:  to  8. 

/'   j.  Hutchwork  :  to  17. 

o    <«Tv/r-jji-       »j  T-    J  k-  Serf  en  discharge  :  lu  21. 

8  -Middlmg"  Jig<    J    Ra^^i„g.  to  (/ 

Vm.  Tailings  :  waste, 

9  Fine  Rolls.     To  10. 

10.  Single  -  spigot   by-  /n.  OverHow  :  to  12 

draulic  classifier,    (o.   Spigot  :  to  11. 

fp.    Hutchwork  :  to  17. 

11.  Jig    -[q.  Ragging:  to  9. 

I  r.  Tailings  :  waste. 
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12.  Spitzkasten. 


f  8. 
I  t. 
1  U. 
I    V. 

Iw. 


13.  Percussion  table 

14.  Finishing   percus 

sion  table )  bb 


15.   Buddie 


Finishing  buddle. 

Dryer  :  to  18. 

Sizing  screens  :  to  19. 

Magnetic  eepara- (  hh.  Magnetic  heads  :  to  27. 

tor.     1  ampere.  I    ii.  Corundum  :  to  20. 
Magnetic  separator.  /   jj.   Emery. 

16  ampt  res.  (.kk.  Corundum. 

Dryer  :  to  22. 


16. 

17. 

18. 
19. 

20. 

21. 
22. 
23. 

24. 
25 
26. 

27. 


-28.  Spitzkasten. 


Int  compartment :  to  11. 
2nd  „  to  13. 

3rd  „  to  15. 

4th  M  to  15. 

» )vertlow  :   waste. 
Heads  :  to  21. 
Middlings  :  to  14. 
lings  :  waste, 
aa.   Hea(i»  :  to  24. 
Tailings  :  waste. 
Heads  :  to  21. 
Middlings  :  to  IP. 
Tailings  :  waste. 
Heads  :  to  24. 
Tailings  :   waste. 


r  X.  Hei 

.  .s  y.  Mif 
[  z.  Tai 

I 

{cc. 
dd. 
ee. 


ff. 
gg- 


Magnetic  heads 
Corundum. 


to  27. 


Magnetite. 
Corundum. 


Sizing  screens  :  to  23. 
Magnetic  separa-  f      II 
tor.    1  ampJre.  \mm, 
Dryer  :  to  25. 
Sizing  screens  :  to  26. 
Magnetic  separator,  (no 
1  ampere.  I  00 

Magnetite  rolls  :  to  2S. 

/  pp.   Int  compartment :  to  14. 
qq.  2Dd  I)  to  16. 

rr.  3rd  n  waste 

8-.  Overflow  ;  t. 


SCHEME   B. 


1.  Rock  breaker. 

2.  Grizzly,  ^-inch 
3    Rolls,  set  to  3-inch  : 

4.  Trommel  (series).  ■'  d 
U. 


5.   "  Roughing"  jig. 


6. 

7. 
8. 

9. 


10. 


Product  to  No.  2  size, 
f  a.  Oversize  :  to  3. 
t  b.  Undersize  :  to  4. 
to4. 

Oversize :  to  5. 

Middlings  :  to  7. 

Fines  :  to  10. 

Hutchwork  :  to  6. 

Ragging  :  to  6. 

Tailings  :  waste. 


f. 
Ih. 


11.  Jig. 


Rolls:  to  7. 
Screens  or  trommels.     5  sizes  :  products  to  8. 
Battery  of  vertical/  i.  Spigots  :  to  15. 
line  separators.    \j.  Tailings:  to  9. 
Fine  rolls  :  to  10. 

k.  Ist  compartment :  to  11. 
1.  2nd  ..  to  12. 

Spitzkasten.  -'  m.  3rd  d  to  13. 

n.  4th  „  to  13. 

\  o.  Overflow  :   waste. 
Hutchwork  :  to  15. 
Ranging  :  to  9. 
Tailings  :  waste. 
Hutchwork  :  to  18. 
Tailings  :  waste. 
f  u.   Heads  :  to  IS. 
<  v.  Middlings  :  to  14. 
tw.  Tailings  :  waste. 
Finishing/ X.  Heads:  to  18. 

buddle.  (  y.  Tailings  :  waste. 
Dryer  :  to  16. 
Sizing  screens  :  to  17. 
Magnetic      /    z.  Magnetic  heads  :  to  21. 

separator.  \  aa.  Corundum. 
Dryer  :  to  19. 
Sizing  screens  :  to  20. 
Magnetic      /bb.   Magnetite. 
separator.  \  cc.  Corundum. 
Magnetite  rolls  :  to  22. 


Vt: 
12.  Jig.  { i 


13.  Buddie. 


14. 

15. 
16. 
17. 

18. 
19. 
20 

21. 


22.  Spitzkasten. 


1st  compartment :  to  12. 
2nd  ..  to  14. 

3rd  M  to  14. 

Overflow  :  WMte. 


1. 

2.  Grizzly 

3. 

4.  Trommel 


Hydraulic 
classitier. 


Jig. 


Jig. 


Jig. 


ii. 


f. 


U. 

»..t,, 


12. 
14. 

ir.. 
i»; 

17. 
18. 
19. 

20 


BCIiKSJB  C. 

Rock  breaker  :  product  to  No.  2  site. 
fa.  Overai/e  :  to  3. 
I  b.   Underuize  :  to  6. 
Rolls  set  out  to  0.1 -inch  :  tr>  4. 

/  c.  Oversize  :  back  to  3. 
\d.  Undernize  :  toft, 
e.  1st  Spigot :  to  6. 
2ud        .1        to  7. 
3rd         ..        to  8. 
4th         ..        to  8. 
Overflow  :  to  10. 
H-*   »   ■M,k:  to  14. 

:  to  9. 
i  ...i.i.kn  :  waste. 
Hutcliwork  :  to  11. 

r •  :  to  9. 

:  waste. 
1.  ,  .   :.>..rk:  to  14. 
Kagging  :   to  9. 
Tailings  :  waste. 
Fine  rolls  :  to  10. 

I    8.   1st  compartment : 
t.  2nd 
u.  3rd 
I   v.  4th 

(,  w.   ( )verflow  :  waste. 
Hutchwork  :  to  17. 
Tailings  :  wante. 
Heads  :  to  17. 
Middling*  :  to  13. 
Tailings  :  wa-^t**. 
Heads:  to  17. 
Tailings  :  wa»te. 


10.  Spitzkanten.  ■] 


tu  11. 
to  12. 
to  13. 
to  13. 


11.  Fine  jig, 


Buddie 


(X. 

.<  aa. 

(bb. 


Finishing  (  cc 
l)U(l(Jle.  I  .Id 
1  >ryer  :  to  15. 
.Sizing  screens  : 
Magnetic       fee. 

separator.  (.  ff 
Dryer  :   to  IK. 
Sizing  screens  :  to  19. 
Magnetic        /gg.    Magnetite, 

Heparator.  I  hh.  C<'rundum. 
Magnetite  rolln  :  to  10. 


to  16. 
Magnetic  heads 
Corundtim. 


to  20. 


Production  and  Prices. 
Tlie  pnaluctioii  of  conuuluni  in  the  United 
Stiitos  in  1897  is  estinuited  by  tlie  En^'inecr- 

ing  and  Mining  Jounml  ^f  New 
s  ".',..'  York  as  being  230  short  t^ns,  and 

of  emerj'  1,5U0  tons.  Thw  appnea 
to  finislied  imxlucts,  obtained  for  the  nnwt 
part,  if  ni»t  wht»lly,  by  wa.shing  by  the  so- 
called  •'mulling  process."  (See  article  on 
Ccrinulum  by  C.  N  Jenks  in  Roth  well's 
Mineral  Industry,  v.»l.  V,  181MJ,  for  dcHcrip- 
tiou  of  this  pn»coss.)  The  price  of  the  cor- 
undum wa-s  §140  i»er  ton,  ani  »>f  the  emery 
870  per  ton.  The  output  of  American  cor- 
undum and  emery  concentrates  in  1H1»5  and 
1896  is  sho^^ni  below,  as  rep<»rte<l  in  Roth- 
well's  Mineral  Industry,  vol.  V. 
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All  of  the  corundum  used  in  Aniericu  is  of 

American  production.     The  imports  of  emery 

into    the   United   States   for   1895 

^^^^'        were,    emer^    grains,   678,761   lb., 

$25,066  ;     emery    rock,     6,803    long    tons, 


evident  that  the  corundum  could  be  mined 
and  milled  at  a  cost  so  low  as  not  only  to 
compete  easily  with  the  present  output  of 
that  article .  but  could  compete  successfully- 
with  emery,  even  if  the  price  of  emery  should. 


1895. 

1896. 

Tons. 

Value. 

Price 
per  ton. 

Tods. 

Vahie. 

Price 
per  ton 

Corundum     

Emery    

385 
1,700 

53,900 
119,000 

S 

140 

70 

400 
],550 

$ 

56,000 

108,500 

140 

70 

$80,386  ;  manufactured  emery,  $27,586  ; 
total  value,  $133,038.  In  1896  the  imports 
were,  grains,  755,693  lb.,  $28,493;  rock, 
6,389  long  tons,  $119,738;  total  value, 
$148,231. 

These  are  the  latest  quotations  available 
from  printed  sources.  It  thus  appears  that 
Estimates  of  ^^^  market  price  of  corundum  rules 
cosUn  th^  steady  at  seven  cents  per  pound, 
Ontario  tieJd  and  of  emery  at  three  and  a  half 
cents  per  pound.  From  the  conditions 
under  which  the  Hastings  County  corundum 
is  found  it  may  be  &tated  that  the  cost  of 
mining,  on  a  sufficiently  large  scale,  should 
apparently  not  exceed  $1  per  ton.  The  cost 
of  milling  should  be  considerable  less  than 
$1  per  ton  of  the  crude  rock.  Taking  the 
average  percentage  found  by  practical  con- 
centration, viz.,  14.67  per  cent.,  this  would 
yield  293.4  lb.    of  corundum  per  ton.     It  is 


be  reduced.  To  do  this  however  prepara- 
tions should  be  made  to  handle  quantities  of 
not  less  than  100  tons  of  rock  daily.  Small 
plants  would  work  at  a  disadvantage  that 
might  lead  to  financial  disaster.  Practical  tests 
of  wheels  made  from  this  corundum,  and  a 
thorough  investigation  into  the  world's  mar- 
ket must  be  made,  as  a  preliminary  to  any 
consideration  of  operating  mines  and  mills, 
on  the  Ontario  deposits.  The  tests  of  the^ 
manufactured  product  will  be  reported  upon, 
later. 

In  conclusion  I  desire  to  commend  the  in- 
telligence and  zeal  of  my  assistant,  Mr. 
Charles  G.  Rothwell,  to  whose  excellent 
work  is  due  a  very  considerable  part  of  the 
practical  results  of  the  tests  made.  I  wish 
also  to  express  my  indebtedness  to  Mr.  N.  R. 
Carmichael,  M.A.,  for  valuable  assistance- 
in  connection  with  the  electrical  work. 


Water  Powers  of  Ontario 


By  Thomas  VV.  Gibson 


IN  speaking  at  Buffalo,  N.  Y.,  January  12, 
1897,    on  the  occasion  of  tlie  introduc- 
tion  into   tiiat   city   of    electric    power 
'from  Niagara  Falls,   Mr.  Nikola  Tesla,  per- 
haps the  most  celebrated  of  living  electricians, 
spoke   of   a   tremendous  problem  yet  to  be 
solved  in  the  production  of  power. 

The  raost  ,         ,       •  ,      • 

advantage-   to  the  elucidation  of  which  he  had 

OU8  means 

of  getting     devoted  a  great  deal  of  attention. 

Without   describing   the  nature  of 

this  problem,  he  spoke  of  it  as  an  etiort  to 

*' evolve   means   for   obtaining  energy  from 

•stores  which  are  forever  inexhaustible,  to 
perfect  methods  which  do  not  imply  consump- 
tion and  waste  of  any  material  whatever." 
Even    if  this  stupendous  achievement  were 

-Hccomplished  however,  (ashe  had  litt'edoubt 
it  would  be),  he  said  his  investigations  led 
him  to  conclude  that  "under  the  theoreti- 
-cilly  best  conditions  such  a  method  of  obtiin- 
ing  power  cannot  e<|ual  in  economy,  sim- 
plicity and  many  other  features  the  present 
method  involving  a  conversion  of  the 
mechanical  energ}'  of  running  water  into 
electrical  energy,  and  tlie  transmission  of  the 
latter  in  the  form  of  currents  of  very  high 
tension  to  great  distances.  Provided  there- 
fore that  we  can  avail   ourselves  of  currents 

•of  sufficiently  high  tension,  a  waterfall  aflords 
us  the  most  advantageous  means  of  getting 
power   from   the   sun   sufficient   for  all   our 

"Wants,  and  this  recognition  has  impressed  me 
strongly  with  the  future  importance  of  the 
water  power,  not  so  much  of  its  commercial 
value,  though  it  may  be  very  great,  but 
chiefly  of  its  bearing  upon  our  safety  and 
welfare."  ^ 

An  Extensive  Region  favorable  for 
Water  Power. 

If  Mr.  Tesla's  conclusion  be  correct,  namely, 
that  a  waterfall  affords  us  the  most  advan- 
tageous means  of  getting  power  from 

^Vaterfalls       ,  *  ^  „       '^  ^  ^  ,,. 

•rif  Northern  the  suu  for  all  our  wants,  excellnig 

'Unturio.  /.  ,  .  .1  1 

for  this  purpose  not  only  muscular 
iforce,  but  wind  and  steam  as  well,  the  n»cky 

^  Cassier'H  Magazine,  March,  18'J7.  p.  885. 


uplands  of  northern  and  wcHteni  OnUirio  may 
vet  be  reckoned  among  the  most  valuable 
)Kirt8  of  the  Province  by  reason  of  the  vant 
number  of  waterfalls  situated  thi-re.  The 
main  watershed  dividing  the  .system  of  the 
great  lakes  from  that  of  Hudson  bay  runs  in 
a  n<»rth westerly  «lirection  from  the  efiHtAsm 
boundary  of  the  Province  north  of  lakf  Ttiiiia- 
eaminguv  to  the  head  of  lake  St.  Joseph  on 
the  northern  boundary,  a  distance  of  about 
500  miles.  It  consists  of  a  tableland  or  plateau 
rather  tiian  a  sharply  deHne«l  ridgi-.  and  in 
estimated  to  l;ave  an  avrrage  witlth  of  about 
70  niiU's,  (»r  an  area  of  a1>out  ^o.CKJO  s«juare 
miles, thus  with  tlie  .sltjpes  on  Initli  sides  afford- 
ing an  extensive  catchment  surface  for  the 
streams  running  t«»  the  north  and  south.  Ita 
elevation  will  averiige  perhaps  1,4(X)  or  1,500 
feet  al)ove  the  level  of  the  sea,  or  IHMJ  ft»et 
above  lakes  Huron  and  Superi<»r.  In  placea 
it  approaches  the  shore  of  the  latter  lake,  and 
for  the  greater  part  of  its  extent  is  situated 
at  a  comparatively  short  di.stjince  from  either 
of  these  bodies  of  water.  Theconsecjuence  is 
that  the  rivers  and  .streams  which  How  from  it 
into  the  great  lakes,  though  mostly  of  consid- 
erable volume,  are  not  of  great  length,  and 
their  descent  is  therefore  usually  rapid  and 
abrupt,  and  marked  in  many  places  by  c/ia- 
cades  and  falls. 

The  value  of  a  river  of  given  volunu'  f«»r 
l)urposes  of  water  power  does  not  alt<»getlier, 
Fftvorahie  ''^  ev«n  chietly,  depend  upon  the 
ciniim-        Hinount  of    its  fall   from   source  to 

RialK'ffl  of 

the  region,  month.  Of  coursi- th«'  greater  the 
fall  the  greater  the  energ}*  possessed  by  the 
stream  as  a  whole.  But  it  is  apparent  that 
if  the  descent  be  gradual  and  uniform,  or 
approximately  so,  there  will  be  few  plae»'S  in 
iti  c<»urse  where  the  fall  i.s  large  enough  to 
afford  any  considerable  (juantity  of  power.  It 
is  only  where  sudden  falls  or  rapids  'Kxur, 
which  crente  a  decidtd  <lifference  in  the  level 
of  the  water,  that  the  energy  of  the  river  is 
concentrated,  as  it  were,  within  a  short  space, 
and  can  be  utilized.  The  nature  of  the  soil 
or  surface  of  the  couatry  through  which  the 
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river  runs  has  an  important  effect  in  influ- 
encing the  habit  of  the  stream  in  this  respect, 
and  so  determining  its  value  as  a  producer  of 
power.  If  it  be  composed  of  sand,  clay, 
gravel,  or  even  the  softer  and  more  easily 
decomposed  rocks,  it  will  usually  be  found 
that  the  river  has  worn  its  bed  to  a  fairly 
uniform  slope  throughout,  in  which  case 
there  will  be  few  opportunities  of  developing 
power  from  its  waters.  Even  if  a  slight  drop 
should  occur,  a  dam  would  probably  be 
required  in  order  to  obtain  any  considerable 
head,  and  the  erection  of  dams,  while  often 
necessary  and  advantageous,  involves  addi- 
tional expense  both  in  construction  and 
maintenance.  In  a  river  whose  bed  is  com- 
posed of  hard  rock,  such  as  is  usually  com- 
prised in  the  Laurentian  and  Huronian 
formations  of  northern  and  western  Ontaiio, 
the  eroding  force  of  the  water  meets  with 
much  greater  resistance,  and  its  course  is 
more  likely  to  be  marked  by  abrupt  changes 
of  level  in  rapids  and  falls,  and  indeed  this  is 
characteristic  of  many  if  not  most  of  the 
rivers  in  those  parts  of  the  Province.  An- 
other prominent  feature  of  the  topography  of 
these  districts  is  the  very  large  number  of 
lakes,  varying  in  size  from  mere  ponds  to 
large  and  important  sheets  of  water.  These 
are  either  the  sources  of  or  tributary  to  the 
rivers,  or  expansions  of  them,  and  act  as 
reservoirs  or  storage  basins,  tending  to  regu- 
late the  flow  of  the  water  and  to  render  it 
constant  and  steady  throughout  the  year. 

The  character  of  the  country  in  northern 
and  western  Ontario  is  therefore  such  as  to 
iiiiniitabie  Provide  an  almost  illimitable  amount 
extent  of  ^f  water  power  readily  available, 
power.  Taking    into    account    the    annual 

precipitation  of  moisture  in  the  form  of  rain 
and  snow,  there  is  no  reason  to  doubt  that 
hundreds  of  thousands  of  horse  power  could 
be  generated  from  the  waters  of  streams 
flowing  into  the  great  lakes  with  a  minimum 
of  trouble  and  expense.  A  shorter  water- 
shed running  from  the  main  one  southwesterly 
round  the  western  end  of  lake  Superior 
divides  the  streams  falling  into  that  lake 
from  those  which  find  their  way  into  lake 
"Winnipeg  and  so  into  Hudson  bay,  and  the 
waters  running  in  both  directions  from  this 
divide   furnish    many   fine  water  privileges, 


similar  in   character  and  equally  available  ^ 
while  tributary  to  the  Ottawa  river,  and  in 
that   part  of  the  Province  included  within., 
the  boundaries  of  Algonquin  National  Park, 
as  well  as  to  the  south  and  west,  are  numer-^ 
ous  rivers  of  considerable  fall  and  volume, 
from  which  a  very  large  additional  amount 
of  power  could  with  little  diflBculty  be  ob- 
tained.    The   streams   flowing   into  Hudson 
bay,  such  as  the  Albany,  Kenogami,  Missin- 
aibi,  Mattagami  and  Abitibi.  are  of  greaterr 
average  length  than  those  running  into  the 
great  lakes,  and  as  they  descend  to  the  level, 
of  the  sea,  say  600  feet  below  that  of  lakes- 
Superior   and  Huron,  many  falls  are  to  be- 
found  upon  them,  particularly  in  their  upper 
reaches  and  in  the  neighborhood  of  the  '  *  long 
portages,"  where  their  waters  are  interrupted, 
by  the  hard  rocks  of  the  old  formations  on 
their  way  to  the  more  level  Devonian  plains 
bordering  on  James  bay.     For  the  present 
however  these  rivers  are  too  remote  to  be 
regarded    as    sources    of    available    power,. 
though  the  time  may  come  when  they  will 
be  called  into  requisition.     But  on  the  Seine,., 
Atik-okan,  Wabigoon,  Winnipeg  and  Rainy- 
rivers,    on    the    Mattawin,     Kaministiquia, 
Nipigon,    Steel,    Pic,   Magpie    and  Michipi- 
coton,   on  the  Mississaga,  Thessalon,   Span- 
ish,   Vermilion,  Wahnapitae  and   Sturgeon, 
on  the  Montreal,  Ottawa,  Petawawa,  Bonne- 
chere   and    Madawaska,    on    the    Muskoka,. 
Maganetawan    and    Severn,    and    on    m.^iny 
others,  there  are  numerous  falls  and  rapid»v 
waiting  to  be  utilized  and  capable  of  doing;, 
the  work  now  being  done  by  all  the  steam 
engines  in  Ontario  a  hundred  or  a  thousand, 
times  over.     This  is  leaving  out  of  view  the^ 
waterfalls  already  developed  and  in  use  in 
the  older  portions  of  the  Province,  as  well  as. 
the  stupendous  energies  of  the  falls  of  the 
St.    Mary    ar.d   Niagara    rivers,    which   are 
already,  one  on  the  Canadian  and  the  other 
on  the  American  side,  to  some  extent  made 

use  of. 

Practical  Uses  of  Power. 

The  rivers  enumerated  above  are  situated  i 
among  the  forests  of  pine  and  hardwood. 
Po8Hiy)ie  which  cover  so  considerable  a  por- 
in^Northurn  ^^^^^^  "^  New  Ontario,  and  in  many 
Ontario.  cascs  thcv  are  contiguous  to  valu- 
able   deposits   of   ore   or   mineral.     The  raw- 
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material  for  many  industries  lies  around  them. 
The  sawm'li,  planing  mill,  sash  and  door 
factory,  pulp  mill,  match  factory  and  many 
other  wood- working  industries  might  hajniily 
combine  abundant  raw  material  and  cheap 
power  on  these  streams,  while  stiim[)  mills 
and  other  mining  plants  might  be  worked 
with  profit  and  success.  Other  industries, 
«uch  as  wooliet),  cotton  and  tlour  mills  and 
chemical  manufactories  might  avail  them- 
selves of  the  cheap  power  without  necessarily 
locating  in  the  immediate  neighljorhood  of 
the  waterfall,  by  connecting  themselves  with 
it  by  means  of  the  electric  current,  though 
for  textile,  })aper  and  other  industries  wliose 
processes  necessitate  the  use  of  large  quanti- 
ties of  clear  water,  a  waterfall  convenient 
to  means  of  transportation  forms  an  idea) 
site.  Electrically  driven  railways  seem 
likely  to  come  into  vogue  in  this  and  (jther 
parts  of  the  world  because  of  their  low  first 
cost  and  inexpensive  maintenance,  and  it 
appears  feasible  to  operate  electric  roads  by 
currents  generated  by  the  waterfalls  on  the 
rivers  in  many  parts  of  the  districts  referred 
to.  Such  railways  might  serve  a  very  useful 
purpose  in  carrying  lumber,  ore,  raw  and 
finished  material  and  supplies  of  all  kinds  in 
a  country  where  perhaps  the  volume  of 
traffic  might  not  be  sufficient  to  render  an 
ordinary  steam  railway  a  profitable  under- 
taking. 

Water  power,  whether  emjjloyed  directly 
to  operate  machinery,  or  converted  into 
AdvuiituKPs  electric  energy  f(jr  the  S}\me  pur- 
powt'rcon-  pc>se,  has  many  advantages  over 
erJi^tric'"'^  the  steam  engine.  For  the  same 
energj-.  quantity  of  power,  its  first  cost  is 
not  usually  much  greater,  and  often  not  so 
great,  and  once  installed  it  rec^uires  little  or 
no  attention.  Its  danger  to  life  and  property 
is  less.  It  needs  no  fuel,  a  consideration 
specially  important  in  Ontario,  which  has  no 
coal  beds,  and  where  in  time  even  the  present 
abundant  supplies  of  wood  will  be  exhausted. 
Hitherto  the  chief  disadvantage  of  water 
power  has  been  its  immobility.  If  a  water- 
fall was  not  conveniently  situated,  it  was  of 
little  or  no  use.  If  it  did  not  j)ay  to  place  a 
manufactory  along  side  a  waterfall,  the  fall 
could  not  be  brought  to  the  factory.  Now 
this   has   to   a    large   extent    l)een   changed. 


and  power  can  be  delivered  without 
serious  waste  many  miles  from  where  it 
is  electrically  \iU  duced.  The  change  will  be 
still  more  marked  when  the  pr»»blem  of 
transmitting  electric  enei-gy  througli  lonjf 
distances  lias  been  thoriiughly  solved,  and 
NikoU  Tesla  looks  forwanl  to  a  a|>eeiiy 
solution. 

The  presence  of  so  many  available  water 
powers  in  the  Lake  of  the  Woods,  Seine 
I^iver,  Wahnapitae  and  other  mining  districts 
of  Ontiirio  is  a  fortunate  circumstance,  and 
cannot  but  have  a  very  favomble  ellect  u|M»n 
their  development.  Cheap  power  means 
economy  in  working,  and  will  permit  of  ore 
bodies  being  profitab'y  utilised  which  would 
otherwise  not  pay  for  treatment.  The 
inunense  deiK)8its  of  low  grade  ore  which  are 
found  north  of  lake  Superi<»r  and  on  the 
rpper  Seine  are  in  many  aises  situated  in 
proximity  to  waterfalls  capable  of  yielding 
hundreds  and  thousands  of  horse  j)ower  at 
comparatively  little  expense.  The  imjMir- 
tance  of  preserving  these  water  powers  as  far 
as  possible  for  the  general  benefit  and  pre- 
venting their  being  locked  up  in  the  hands  of 
speculative  individuals  who  would  not  use 
them  tliemselves,  but  who  would  demand 
heivy  toll  for  their  use  by  others,  hns  letl  t«» 
the  adoption  of  new  regu'ationw  under  the 
Act  respecting  Water  Powers,  (♦Jl  Vict., 
chap.  8)  passed  at  the  last  session  of  the 
Legislature.  The  principal  features  of  these 
regulations  are  those  which  provide  for  tho 
leasing  of  such  powers  by  tho  Crown,  instead 
of  patenting  them  outright,  and  for  the  fur- 
nishing of  surplus  |>ower  by  the  lessee  to 
others  on  terms  to  be  fixed  in  case  of  dis- 
agreement by  the  Lieutenant-(iovernor  in 
Council.  The  full  text  of  the  Act,  whicli 
was  assented  to  January  17,  1898,  and  of  the 
regulations,  which  were  adoj)ted  by  Onler  in 
Council  dated  June  21,  181>8,  is  as  follows  : 

An  Act  respcctlnjj  Water  Powers. 

Her  Majesty,  l)y  antl  with  the  advice  aid 
consent  of  the  Legislative  Assembly  of  the 
KMerration  Province  of  Ontario,  enact«s  ;i,s  fol- 
pf.w-ron  lows:  The  Commissioner of  Crown 
Crown  Landii  L^mlj^  nj^y  reserve  from  sale  any 
water  power  or  privilege  on  the  Crown  Lands 
»>f  the  Province,  and  a  sufficient  area  of  land 
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in  connection  therewith  for  the  erection  of 
buildings  and  plant,  together  with  the  right 
to  lay  out  and  use  such  roads  as  may  be 
necessary  for  passage  to  and  from  such  water 
power  or  privilege  and  land  and  may  under 
regulations  to  be  approved  by  the  Lieutenant- 
Governor  in  Council  make  terms  and  con- 
ditions upon  which  such  water  power  and 
land  8o  reserved  may  be  sold  or  leased,  and 
developed. 

REGULATIONS    HE   WATER   POWERS.^ 

1.  These  rules  and  regulations  shall  not 
apply  to  water  privileges  which  in  their 
Rules  and  iiatural  Condition  at  the  average  low 
Eeguiations.  g^-g^gg  of  Water  have  not  a  greater 

capacity  than  150  horse  power. 

2.  In  granting  or  leasing  otherwise  than 
under  these  regulations  any  Crown  lands 
upon  which  a  water  privilege  is  situated,  the 
said  privilege  shall  be  reserved  to  the  Crown, 
together  with  such  an  area  of  land  in  connec- 
tion thercAvith  as  shall  in  the  opinion  of  the 
Commissioner  of  Crown  Lands  be  required 
for  the  proper  develoj^ment  of  the  same,  and 
the  construction  of  all  necessary  dams,  weirs, 
tunnels,  races,  flames,  sluices,  pits  and  other 
structures  or  works,  and  the  erection  of  build- 
ings and  plant  for  the  employment  and  utili- 
^^ation  of  such  privilege,  and  storing  grounds 
and  yards  in  connection  thereu  ith  ;  and  there 
shall  also  be  reserved  in  any  such  grant  or 
lease  the  right  to  flood  any  portion  of  the 
lands  so  graiited  or  leased  upon  compensa- 
tion to  be  made  to  the  owner  or  lessee  there- 
of by  the  person  or  persons  to  whom  such 
privilege  shall  afterwards  be  leased  ;  and  the 
said  water  privilege*,  land  and  right  so  reserved 
shall  form  a  separate  property  to  be  dealt 
with  as  hereinafter  provided. 

3.  The  right  to  lay  out  and  use  such  roads 
as  may  be  necessary  for  the  passage  to  and 
from  such  water  privileue  or  land  shall  be 
reserved  in  all  grants  or  leases  of  contiguous 
or  adjoining  lands. 

4.  The  applicant  for  a  water  privilege 
situated  on  Crown  lands  shall,  if  necessary, 
file  in  the  Department  of  Crown  Lands  a  plan 
and  field  notes  by  an  Ontario  Land  Surveyor 

^  Aa  Order  in  Council  approved  by  His  Honor 
the  Lieutenatit-Governor,  the  21  at  day  of  June, 
A.D.  1898. 


of  survey  thereof  ;  and  also  a  statement  set- 
ting out  : 

(a)  The  location  of  the  water  privilege  ap- 
plied for,  and  a  description  of  the  land 
required  in  connection  therewith. 

(b)  The  height  of  the  fall  or  rapid,  the 
volume  of  water  at  the  average  high  and  low- 
stages  of  same,  the  estimated  capacity  in  horse 
power  of  the  fall  or  rapid  in  its  natural  con- 
dition at  the  average  low  stage  of  water,  the 
height  of  the  dams  or  weirs  (if  any)  which  it 
is  proposed  to  construct,  and  the  increase  in 
the  level  of  the  water  which  such  dams  or 
weirs  will  bring  about. 

(c)  The  cature  and  location  of  the  business, 
plant  or  manufactory  in  connection  with  which 
it  is  proposed  by  the  applicant  to  utilize  the 
water  privilege,  and  the  number  of  horse 
power  which  the  applicant  proposes  to  develop 
and  use  (1)  within  two  years,  (2)  within  five 
years. 

(d)  The  plan  by  which  the  applicant  pro- 
poses to  develop  the  water  privilege,  showing 
the  dams,  weirs,  tunnels,  races,  flumes, 
sluices,  pits  and  other  structures  or  works 
which  it  is  proposed  to  build  or  make  in  con- 
nection therewith,  the  estimated  cost  thereof, 
and  th*^  form  in  which  the  power  is  to  be 
used  or  transmitted,  that  is,  whether  by  direct 
energy,  electricity,  compressed  air,  etc. 

(e)  The  land  or  lands  which  would  be  over- 
flowed or  other  vise  affbcted  by  the  raising  of 
the  water  or  the  construction  of  the  dams, 
weirs,  slu'ces,  laoes  or  other  works  in  con- 
nection with  the  development  or  use  of  such 
water  privilege  and  the  owner  or  owners 
thereof. 

5.  The  Commissioner  of  Crown  Lands  shall 
have  power  to  call  for  measurements,  plans, 
specifications,  descriptions,  levels,  profiles, 
elevations  and  all  such  other  information  as 
he  may  deem  necessary  for  the  pro})er  con- 
sideration of  the  application,  which  shall  be 
furnished  at  the  applicant's  expense.  The 
plans  and  specifications  for  the  construction 
of  the  necessary  dams,  weirs,  tunnels,  races, 
flumes,  sluices,  pits  and  other  works  for  the 
development  of  such  water  privilege  shall  be 
submitted  to  the  Commissioner  of  Crown 
Lands,  if  so  recpiired  by  him,  and  such  works 
shall  not  be  })roceeded  with  until  the  Com- 
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niissioner  has  api)r()vud   tlie  said   plans  and 
specifications. 

6.  The  applicant  shall  submit  such  proof 
of  his  financial  standin<(  and  ability  to  develop 
the  said  water  privilege  as  shall  be  satisfac- 
tory to  the  Connnissioner  of  Crown  Lands. 

7.  On  approval  by  the  Commissioner  of 
Crown  Lands  of  an  application  for  a  water 
privilege,  he  may  order  a  lease  of  same  to 
issue  therefor,  such  lease  to  be  for  a  term  of 
ten  years,  with  the  right  of  renewal  for  a  fur- 
ther term  of  ten  years  at  the  sjime  rental,  if 
the  covenants  and  conditions  have  been  per- 
formed and  fulfilled,  and  thereafter  with  the 
further  right  of  renewal  for  a  term  of  twenty 
years  upon  such  terms  and  conditions  and  at 
such  rental  as  may  then  be  provided  by  law 
or  regulation. 

8.  The  rental  under  any  such  lease  shall  be 
such  sum  as  may  be  tixed  ny  the  Commis- 
sioner of  Crown  Lands,  and  shall  be  p  »yable 
yearly  in  advance.  Where  apj)lication  is 
made  for  the  right  to  develop  not  more  than 
half  the  maxinunn  estimated  capacity  of  a 
l)rivilege  at  the  average  low  stage  of  water  as 
aforesaid,  and  where  the  granting  of  such 
apjdicatioii  would  not  prevent  or  interfere 
with  the  development  b}  other  j)artie8  of  the 
remaining  capacity  of  the  said  privilege,  the 
Commissioi  er  may  grant  the  wune  and  may, 
if  he  think  proper,  reserve  a  portion  of  the 
land  connect- d  with  the  water  privilege,  pr(»- 
vided  that  in  any  such  case  the  Connnis- 
sioner may  issue  a  lease  or  leases  for  the  re- 
maining capacity  of  the  said  privilege,  and 
the  remaining  lands  connected  therewith. 

0.  The  right  «>!  limber  owners  mid  others 
to  drive  their  logs  down  any  river,  stream  or 
other  body  of  water,  as  now  by  law  estab- 
lished, shall  not  be  interfered  with,  lessened 
or  restricted  by  the  granting  of  any  such 
lease  ;  and  if  any  dam,  weir  or  other  struc- 
ture be  erected  or  built  in  connection  with 
the  development  of  any  such  privilege,  with 
the  object,  intention  or  eflect  of  damming 
the  water  or  impeding  the  flow  thereof  full 
and  proper  provision  as  i»ow  by  law  required 
shall  be  made  by  the  lessee  for  the  passage  <if 
logs  and  timber  over  and  through  the  same. 

10.  The  lessee  under  any  such  lease  shall 
not  destroy  or  obstruct  the  navigation  of  any 
river,  stream  or  body  of  water  previously 
4  M. — III 


navigable,  but  shall  pr.i\  ide  sucb  locks,  canal.s, 
passages  and  «»ther  means  as  may  be  neces- 
sary  for  the  proper  and  safe  Bunnounting  «)r 
passing  of  any  dam,  weir  or  other  work  made 
or  erected  by  the  lessee. 

11.   'J'he  lease  shall  also  provide 

(a)  For  the  development  and  use  within  a 
period  to  be  named  in  the  leiue  of  at  lea'it 
one  half  the  |>ower  proposed  to  Ihj  cU;vulope<l 
and  useil,  and  for  the  devolopment  and  use  of 
till*  full  capacity  of  the  privibge  estimated  lUi 
aforesaid,  or  of  the  remainder  i»f  the  jHJwer 
pro|)08od  t<)  ho  develo}>ed  and  used,  as  the 
case  n»ay  be,  within  a  fur! her  periml  t»»  be 
named  in  the  lease. 

(b)  For  the  use  by  other  pjirties  than  the 
le.ssee  of  surplus  or  unused  water  or  p«»wei 
not  required  by  him  for  the  purposes  of  bin 
business,  jilant  or  manufactory  on  such  terms 
as  may  be  agreed  upon  ;  and  tailing  an  agree- 
ment between  the  parties  as  to  the  termsaud 
conditions  on  which  such  surplus  or  unused 
water  or  power  may  he  used,  and  the  remuner- 
ation to  be  paid  therefor,  the  Lieutenant 
Governor  in  CVmncil  shall  have  iM)wer  to  fix 
and  deternnne  the  same,  and  any  Order  in 
Council  fixing  such  terms,  condition^  and 
remuneration,  ^hall  be  final  and  conclusive 
and  binding  upon  all  parties  concerned. 

(c)  For  the  erection  and  maintenance  by 
the  lessee  of  a  durable  and  efficient  fish  way 
when  8<»  re<|uire<l  by  the  proper  officer  or 
authority  in  that  behalf. 

(d)  Failure  or  refusal  of  the  lessoeto  c<»m- 
ply  nifh  the  conditi(jn8  of  the  le;i«e,  or  de- 
fault in  payment  of  the  yearly  rental  for 
ninety  days  after  the  same  falls  due,  shall 
work  a  forfeiture  of  the  lease. 

(e)  During  the  continuance  of  the  lease, 
the  lessee  shall  keep  and  ma  ntain  all  dams, 
weirs,  tunnels,  races,  flumes,  sluices,  pits 
and  other  structures  and  works  neceaaary  for 
the  development  and  use  of  such  privihi^e  in 
good  repair  and  condition,  and  shall  ni>t  wil- 
fully or  otherwise  injure  or  destroy  the  same 
or  any  part  thereof,  but  at  the  expiry  or 
sooner  determination  of  the  said  lease,  shall 
leave  all  such  structures  and  works  in  giKnl 
re|>air  and  condition,  and  so  that  their  8ul>se- 
•  pient  u.sefulness  shall  not  be  lt!8sene<l  by  any 
act  of  the  said  lessee. 
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(f)  At  the  expiry  or  sooner  determination 
of  the  lease,  the  water  privilege  shall  revert 
to  and  become  the  property  of  the  Crown  as 
fully  as  if  no  such  lease  had  been  granted, 
together  with  all  dams,  weirs,  tunnels,  races, 
flumes,  sluices,  pits  and  other  structures  or 
works  made  or  erected  by  the  lessee  in  con- 
nection therewith,  and  all  buildings  erected 
on  laiid  covered  by  the  lease  ;  but  the  lessee 
shall  be  allowed  a  reasonable  time  to  be  fixed 
by  the  Commissioner  of  Crown  Lands  in 
which  to  remove  all  machinery  employed  by 
him  in  the  development  and  use  of  the  privi- 
lege, failing  which  removal  such  machinery 
shall  become  the  property  of  the  Crown. 

(g)  Where  there  is  more  than  one  applicant 
'ora  waterprivilege  the  Commissioner  of  (^rown 
Lands  may,  at  his  discretion,  put  the  same  up 
at  public  auction  or  tender,  subject  to  the  fore- 
going conditions,  to  be  awarded  to  the  highest 
bidder  or  tenderer  for  a  lease  thereunder. 


(h)  If  at  any  time  or  times  after  the  watt 
privilege  has  been  developed,  either  in  who! 
or  to  the  extent  to  which  the  lessee  is  boun' 
by  the  lease  to  develop  the  same,  the  sai 
lessee  shall  continuously  neglect  for  the  sp;  •. 
of  one  year  effectually  to  produce  powe 
from  the  said  privilege,  either  for  his  owi 
use  or  for  that  of  other  persons,  unlet 
hindered  by  unavoidable  accident,  the  Lie 
tenant-Governor  in  Council  may  order  anc 
direct  the  said  lease  to  be  forfeited  and  can 
celled. 

12.  Where  a  water  privilege  is  applied  foi 
by  a  municipal  corporation  for  the  purpose  of 
supplying  water,  power,  light,  or  heat  for  the 
use  of  the  inhabitants  thereof,  the  Commis- 
sioner of  Crown  Lands  may  issue  a  lease  of 
said  privilege  to  such  corporation  if  otherwise 
entitled  to  receive  and  hold  the  same,  on 
such  special  te;:'ms  and  conditions  and  at  such 
rental  as  he  may  deem  proper. 


Placer  Gold  on  Vermilion  River. 


By  Arthur 

IN  obedience  to  the  instructions  received 
from"  the  Director  of  the  Bureau  of  Mines 
on  the  18th  of  May,  I  left  Gananoque  on 
the  19th  to  examine  the  reported  finds  of  placer 
gold  along  the  Vermilion  river  in  the  sur- 
veyed townships  of  Wisner,  Capreol,  Norman 
and  Hanmer,  and  in  the  unsurveyed  territory 
lying  north  and  west  of  these  townships. 

I  proceeded  to  Wahnapitae  station  on  the 
Canadian  Pacific  Railway,  where  1  was  joined 
On  Wahna-  ^Y  ^^-  Charles  Henderson,  forest 
and  Massey  I'^i^g^r,  who  accompanied  me  on  the 
^*y-  trip.     A  couple  of  days  were  occu- 

pied in  making  arrangements,  and  on  Mon- 
day, the  23rd,  we  left  for  Wahnapitae  lake, 
lying  northeast  of  Sudbury.  1  heard  that 
gold  had  been  found  on  Massey  creek,  which 
flows  into  the  bay  of  the  same  name  at  the 
southern  end  of  the  lake  On  Tuesday  I 
went  over  to  the  creek  and  found  about  half 
a  mile  from  its  mouth  four  men  working  with 
a  rocker.  They  had  put  in  a  small  wingdau), 
thereby  diverting  a  portion  of  the  stream 
from  its  regular  channel,  and  were  washing 
the  gravel  from  the  bed  of  that  f)ortion.  They 
were    using   mercury    in    the    riffles   of    the 


H.  Gracey 

rocker,  and  I  could  not  tell  whether  there 
was  any  gold  in  it  or  not,  but,  judging  from 
the  appearance  of  the  mercury,  there  was 
little  or  none.  I  also  panned  some  of  the 
gravel  they  \^ere  rocking,  but  found  no  gold. 
There  are  some  extensive  beds  of  gravel 
around  Massey  bay,  rising  from  50  to  75  feet 
above  the  water  line,  but  I  found  no  gold  in 
any  of  them. 

On  Vermilion  River. 

On  Wednesday,  the  25th,  we  crossed  the 
lake  to  Skynner's  bay  on   the  west  side  of 

Marsh   lake    ^^l^^^'Pit^'^   lake,    from    which  a 
on  Vermilion  chain  of  three  small  lakes  and  four 

river. 

portages  form  a  connecting  link 
with  the  Vermilion  river.  We  reached  the 
latter  that  night,  opposite  an  expansion  called 
Marshy  Jake,  in  the  northwest  corner  of 
Capreol.  On  the  east  shore  of  this  lake 
numerous  holes  had  been  sunk  in  a  gravel, 
bed  of  some  extent.  I  found  near  the  bank 
and  near  the  surface  a  couple  of  colors  in  one 
])an.  In  two  holes  sunk  to  a  deptli  of  eiglit 
and  12  feet  farther  inhmd,  1  found  merely 
traces  of  gold.     1  also  examined  a  coui)lo  of 
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creeks  entering  near  tliis  point,  hut  t'oiunl  in> 
favorable  indications. 

From  Marshy  hike  we  niovt-d  ii|)  stream  to 
a  point  called  Dacey's  cam[»,  in  thi;  northeast 
Dacey's  comer  of  lianmer.  At  this  place 
Camp.  t,he   first   discovery    of   t^^ld    is   re- 

'oorted  to  have  been  made  hst  fall.  On  both 
'ides  of  the  river  there  are  large  beds  of  gravel, 
'arrying  gold  in  varying  (juantities.  Oppo- 
'  lite  the  camp  on  the  east  hank  of  the  river  I 
found  traces  of  gold  in  the  grass  roots,  and 
from  a  hole  about  three  feet  deep.  ( )ii  tlu' 
ridge  about  150  yards  from  the  river,  and 
probably  15  feet  higher,  I  got  »)ver  .'iO  colors 
to  the  pan,  but  they  were  (juite  fine. 

'  Before  proceeding  further  it  may  bs  as 
well  to  explain  for  the  benefit  of  those  not 
Color  and  accustouied  to  mining  [)iirases  what 
trace.  is  meant  by  the  words   'color'  and 

'trace,'  and  about  what  vahu-  per  ton  or 
cubic  yard  of  gravel  a  certain  numl)er  of  col- 
ors would  indicate.  A  small  particle  of  gold 
visible  to  the  naked  eye,  or  under  the  ordin- 
ary magnifying  glass,  is  called  a  color  ;  conse- 
quently, if  after  washing  a  i)an  of  gravel  live 
or  six  i)articles  or  specks  of  g(jld  are  seen, 
they  are  spoken  of  as  colors.  The  term  trace 
of  gold  is  used  more  particularly  in  connec- 
tion with  ^?saying,  and  means  that  tiien*  is 
gold,  but  in  such  small  ipiantities  as  to  make 
an  estimate  of  value  per  ton  difficult.  A 
cubic  yard  of  dry  gravel  will  weigh  about 
2,900  pounds.  From  12  t«»  14  cubic  feet  of 
tightly  cemented,    or  about  lf>h  cubic  feet  <»f 

'  loose  gravel,  will  weigh  a  ton.  An  avenige 
j)an  of  gravel  will  weigh  from  20  to.'iO  pounds, 
according  to  moisture.  There  are  about  l.'i2 
average  panfuls  in  a  cubic  yard. 

As  an  example  of  value  per  ton  or  cubic 
yard,  1  got  from  a  panful  of  thi.*!  Vennilion 
gra\e!  'M  colors  visible  to  the  na^-ed  eye.  but 
which  showed  under  the  microscope  alto- 
gether 44  colors.  The  combined  weight  of 
these  colors  was  l.M  milligrams,  which,  taking 
the  weight  of  the  gravel  in  the  pan  at  20 
pounds,  would  give  a  value  of  about  eight 
cents  per  ton,  or  ab  ut  12  cents  per  cubic 
yard  taking  the  gold  at  »S20  per  ounce,  which 
is  more  than  it  would  be  worth.  These  were 
average  colors  ;  the  largest  weighed  .5  milli- 
gram and  the  smallest,  as  mentioneil,  was 
invisible  to  the  naked  eve. 


Above  Dacey's  ciimp  we  |ui8Hed  nunientiiii 
beds  of  gravi'l  in  which  pntspoct  hoh-.s  hud 
l)een  sunk,  but  only  few  to  a  gr.  ai«M  ilepih 
than  three  or  four  feet.  I*Hnuinini 
iu-ttrK<«w  from  the  majority  of  these  showed 
little  or  no  gold.  At  «.ne  or  two 
places,  some  two  or  three  hundred  yardM  from 
the  river,  I  found  a  ctdor  or  two  in  nearly 
every  pan.  This  was  juat  liohiw  Uiimh  Ukc». 
Lying  about  half  a  mile  e;u}t  of  Ross  Inke  is 
another  small  lake,  the  ridge  iMttwuen  being 
ill  gmvel  and  carrying  gold.  Then*  was  a 
party  of  pr«>spectonj  camped  on  this  ridjju, 
l)ut  little  jiovelopment  work  liad  been  d<Jiie. 
Several  holes  hail  been  sunk  to  depths  of 
from  eight  to  12  f«?et,  and  there  was  Whtur  ill 
the  bottoujs  of  most  i»f  them.  There  wmh 
little  variation  in  the  value  of  thegravvl  from 
the  surface  to  the  depth  rejiche<l.  It  wo.ild 
average  fr  m  15  to  30  colors  t4»  the  pan.  <  )ne 
pan  from  this  |ilace  contained  105  colorH,  I 
was  told.  This  ileposit  extends  for  some  dis- 
tance in  a  northerly  ami  southerly  direction. 
On  the  west  side  of  Uohs  lake  there  had  been 
some  pro.specting  done  also  :  one  hole  alx»ui 
12  feet  deep  was  on  the  bank  of  a  creek  alN>ut 
a  ({uarter  i>f  a  mile  inland  from  the  lake,  and 
showed  traces  of  gohl.  The  next  expansion 
of  any  consequence  was  Fra.ser  lake.  A  creek 
entei*s  from  the  west,  and  at  the  jimction  1 
found  somewhat  cMWirser  gold  than  the  average 
of  that  below,  running  from  three  to  five 
cohirs  to  the  pan. 

Along  the  Imnks  of  the  next  lake  there 
have  lieen  several  claims  taken  up  and  several 
shallow  holes  sunk  .\  short  distance  from 
the  i'iist  bank  of  this  like  high  blutfs  of  Huron- 
ian  rocks  rise,  antl  the  strip  of  gravel  be- 
tween their  Imae  and  the  shore  cairies  gold 
averaging  from  seven  to  12  colore  to  the  pan. 
Sault  Ste.  Marie  parties  have  taken  up  some 
claims  here  and  above,  and  they  informed  nie 
that  they  intende<l  making  preftarationB  to 
sink  to  bed-ri>ck.  t)ne  h«»le  in  this  vicinity, 
sunk  to  a  depth  of  10  feet.  ]iaased  through 
about  three  feet  of  soil,  then  two  feet  of  gravel 
carrying  fr«»m  10  to  12  colors  t«»  the  |>an. 
Helow  the  gmvel  was  a  la3-erof8;ind.  ami  below 
that  again  a  sort  of  hardpan.  Neither  in  the 
s.ind  f»r  next  the  hardpan  was  there  any  gold. 

<  )n  the  banks  of  Oib.son  lake,  the  next  of 
consequence,  were  aeveral  locations.     One  on 
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the  west  side,  where  "a  small  creek  enters, 
covers  some  favorable  looking  gravel,  and 
Locations  pannings  from  the  surface  to  a  depth 
above^Gib-^  of  five  feet  showed  on  the  average 
soa  lake,  about  15  colors.  There  is  a  good 
opportunity  for  the  owners  of  this  claim  to 
do  development  work,  as  the  creek  would 
furnish  them  with  a  fair  head  of  water.  At 
the  head  of  Gibson  lake  is  a  deposit  of  fine 
sand  carrying  traces  of  gold.  Above  Gibson 
lake  deposits  of  gravel  are  scattered  along  as 
shown  on  the  accompanying  map.  The 
greater  part  of  it  has  been  claimed,  but,  with 
the  exception  of  a  few  shallow  holes,  no  work 
has  been  done.  At  many  points  my  samples 
contained  no  gold,  but  when  they  did  it  was 
about  the  usual  amount,  a  few  fine  colors. 

Around  the  old  Hudson's  Bay  post,  on 
what  we  called  Post  lake,  there  is  a  large 
Showings  at  ^^®^  ^^  gravel,  and  samples  taken 
Compan^s^^^*^"^  the  bank  showed  coarser  gold 

*^^*-  than  was  found  lower  down  stream, 

but  no  increase  in  quantity.  About  20  acres 
surrounding  the  Post  are  cleared  ;  the  balance 
of  the  country  for  some  miles  west  was 
covered  by  green  pine.  There  is  a  creek 
from  the  west  entering  the  next  lake  above 
Post  lake,  which  passes  through  gravel  for 
about  three  miles.  A  party  of  prospectors 
was  camped  on  it,  near  the  lake.  They  had  a 
cut  opened  up  on  one  of  the  bars  of  this  creek 
about  15  feet  long  and  four  feet  deep.  The 
gravel  was  somewhat  cemented,  and  carried 
coarser  gold  than  any  I  had  hitherto  found. 
The  owners  purpose  working  up  the  creek 
A^ith  a  bed-rock  sluice,  which  would  prospect 

he  deposit  very  well. 

Above  this  point  to  the  headwaters  of 
tha  Vermilion  we  did  not  notice  so  many  dis- 
covery posts,  although  most  of  the  land  has 
been  taken  up  in  large  tracts.  Gold  is  found 
in  the  surface  gravel  in  many  places,  but  I 
noticed  little  difference  from  the  average  of 
that  down  stream. 

Wahnapitae  River  and  Onaping  Lake. 

From  the  headwaters  of  the  Vermilion  we 
portaged  into  Wahnapitae  waters.  The  latter 
KxpioririK  ^^ver  encircles  the  head  of  the 
WahnapiLe  f*>rmer  to  the  northwest.  The 
river.  gravel    })edH    continue     al)out    the 

same,  and  down  the  Wahnapitae  a  couple  of 


miles  from  where  it  leaves  Islet  lake  T  sunk 
a  hole  through  about  three  feet  of  sand,  then 
came  into  gravel  carrying  a  few  fine  colors  to 
the  pan.  In  another  hole  half  a  mile  farther 
up  stream,  which  was  about  six  feet  deep,  the 
gravel  showed  at  the  surface  from  10  to  15 
colors  to  the  pan,  and  below  the  gravel  was  a 
streak  of  fine  sand  lying  on  the  bed-rock 
which  carried  no  gold. 

Although  we  met  a  large  number  of  pros- 
pectors scattered  along  the  river  we  found  no 
,   one  doing  any  actual  prospecting  or 

Extent  and  b        j  f        l  & 

depth  of  the  development  work,  and  of  course  no 

gravel  beds. 

"  dust  was  being  taken  out.  The 
rush  appeared  to  be  to  secure  locations.  No 
one,  so  far  as  I  heard  or  found,  had  reached 
bed-rock  on  the  Vermilion,  and  to  do  so  in 
many  of  the  beds  would  be  an  expensive 
operation,  as  it  is  no  doubt  in  many  places 
far  below  the  surface,  possibly  100  feet  or 
more  at  some  points.  Water  would  be  en- 
countered at  moderate  depths,  and  the  travel 
would  require  careful  timbering.  There  is 
an  extensive  territory  in  the  Vermilion  and 
Wahnapitae  basins  (and  possibly  extending 
west  to  lake  Onaping,  as  I  found  traces  of 
gold  on  the  banks  of  that  lake)containing  large 
deposits  of  auriferous  gravel.  Little  of  the 
gravel  sampled  along  the  route  would  go  more 
than  from  1 2  to  15  cents  per  cubic  yard ;  the 
average  was  much  less,  although  pans  have 
been  washed  that  would  indicate  a  value  of 
from  50  cents  to  $1  per  cubic  yard. 

General    Conclusions. 

In  California  ground  has  been  worked  at  a 

profit  by  improved  hydraulic  methods  which 

yielded  only   three  cents  per  ton, 

Placer  work-  ■•-,.•   i      />•   i 

ings  in  Caii- and  in  Bntish  Columbia  gravel  is 
handled  at  a  profit  which  yields  1G|^ 
cents  per  cubic  yard.  This  method  could  not 
be  used  on  the  Vermilion  to  any  extent,  first 
because  there  is  not  sufficient  fall  to  get  a 
strong  head  of  water,  and  secondly  there 
would  be  no  dumping  ground  for  any  (piantity 
of  tailings.  With  the  improved  chain  l)ucket 
dredge,  gravel  has  been  handled  at  a  cost  of 
from  three  to  five  cents  per  cubic  yard.  A 
dredge  of  this  type  is  calculated  to  handle 
from  60  to  100  cubic  yards  per  hour,  and 
re(|uires  only  enougli  water  to  float  it  and 
wash  the  gravel.     One  of  these  in  o[)uratioii 
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in  the  Western  States  whs  recently  visited 
by  tlie  writer.  Tlie  machinery,  consistin:^  <»f 
a  large  boiler,  engine,  pumps,  donkey  en- 
gines, etc.,  was  compactly  placed  on  a  flat 
bottomed  barge  or  scow.  The  elevator 
buckets  were  attached  to  an  endless  chain 
ladder  which  passed  over  revoKing  drums  or 
cylinders  at  the  upper  and  lower  ends  of  the 
carrying  frame,  the  principle  being  the  siirae 
as  a  grain  elevator  in  a  tlour  mill.  This 
frame  could  be  lowered  so  that  the  buckets 
would  take  gravel  from  any  depth  less  than 
50  or  60  feet  below  water.  At  the  top  the 
gravel  was  dum})ed  into  a  large  hop])er  into 
which  also  about  4('0  miner's  inches  of  water 
was  flowing  from  a  Chinese  pump.  From 
the  hopper  the  gravel  was  washed  into  the 
.sluices,  two  in  number,  wliich,  elevated  above 
the  machinery,  ran  paralU-l  fmm  the  forward 
end  back  far  enough  to  clear  the  stern. 
These  sluices  had  a  fall  of  about  one  inch  t<» 
the  foot.  Raised  a  few  inches  above  their 
l)ottoms  and  running  their  entire  length  wa.s 
a  system  of  iron  screens.  Each  screen  was 
about  three  feet  long  and  arranged  with  a 
slight  drop  from  one  to  the  other.  .Ml  Uie 
coarse  gravel,  etc.,  was  carried  oVer  on  top 
of  these  screens,  while  the  fine  stutl' containing 
the  gold  passed  through  (»n  to  ))urlap  and 
Canton  Hannel  which  lined  the  bott<»ms.    The 


gold  WiM  caught  in  tho  fibres  of  the  hurUp 
and  flannel,  whence  it  w»a  recovered  when 
cleaning  up  by  careful  waHhing  in  a  vat  or  tub. 
These  washings  of  courHu  contained  a  large 
amount  of  black  sand,  and  they  were  after- 
wards carefidly  passetl  over  amalgauiatcil 
)>lateB  to  Ke{>amte  the  gold.  Thm  phtut 
was  handling  alxuit  100  cubic  yarda  of 
gravel  per  hour,  and  wax  being  operated 
at  an  expense  of  less  than  $75  per  day  of  24 
hour*. 

The  deposits  on  the  Verinili<»n  river  show 
water  action,  and  necesaarily  of  a  much  larger 
body  than  that  now  existing.  The  coaraest 
<tf  the  gold  un«ler  the  microscope  appears 
mostly  in  thin  plates  and  (lakes  with  rounded 
edges,  while  the  finer  colore  are  more 
"shotty  "  in  form. 

Ti»  estimate  the  probiible  value  rif  thcae 
placet's  would  Ihj  ini|M)asible  until  more  actual 
development  work  hits  been  done.  They  are 
n<»t  "|MM»r  men's  diggings  "  so  far  aa  can  bo 
judged  at  present  and  whether  they  will  iin- 
pnjve  in  value  as  bed-rock  is  approivched, 
which  in  a  genenil  sense  is  the  case  with 
placer  diggings,  remains  to  be  seen. 

My  examinations  were  necesKarily  su|»er- 
ficial.  To  make  them  more  extended  would 
re«jnire  considenible  time,  with  a  chance  to 
do  more  wtirk  «»f  a  pnictical  nature. 


Mining   Schools   and   Classes 

Kingston   School   of   Mining!: 


The  following  report  on  the  work  of  the 
Kingston  School  of  Mining  is  made  to  the 
Bureau  under  date  of  June  25,  IHJW.  by  the 
Director  of  the  School  : 

In  presenting  to  you  my  report  ot  the  !iltli 

session  of  the   School  t»f  Mining,    I   have   in 

the  first  place  to  note  a  consider- 

Fiftli  Sftwion     ,  ,        .  .  ,  ,  - 

of  th.'  able    increase    ni    the    number    of 
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srudi'Uts  wlio  have  aftendeil  classes 
in  the  School,  The  number  taking  a  full 
course  in  Mining  Engineering  has  increasad 
from  13  for  the  session  181W)-1)7  to  .'^  for  the 
session  just  closed.  The  tot^il  num)>er  of 
students  registered  was  im  ;  for  the  session 
1896-97  it  was  172.  The  Prospectors'  courae 
was  attended  by  25,  several  of  whom  remained 


until  the  close  of  the  regular  session.  Two 
of  these  have  entere<l  ujMin  a  degree  couise. 
In  both  the  IVospectore'  class  and  tho  claaa 
studying  for  a  degree  in  Mniing  there  are 
men  from  nearly  every  rn>vince  of  the  I)o- 
uiinion,  including  British  Columbia  and  Nova 
Scotia.  I  add  a  chissified  statement  of  the 
numbers  of  studenta  : 

Mininff  F.T  i/  (Degree  Courii*»")  ....  30 

Mmingr  Ku^  >.(?  (FrospectnrH*  CoiirHHn^  26 

Other  Kogioeeriof^  CounteM  <» 

Veterinary  Medicine  3 

Oi  her  Course.s \'2'J 


l)e<luct,  counted  twice 


Total  number  registereil 


.     2 
IIU 
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Outside   Classes. 

Outside  classes  were  conducted  last  sum- 
mer by  myself  and  Mr.  F.  J.  Pope  in  Ban- 
Schooisin  croft,  Marmora  and  Madoc,  and 
part^of'the"  ^ere  attended  by  109  students, 
Province,  many  of  whom,  as  is  usual  with 
these  classes,  could  be  present  only  occasion- 
ally. No  attempt  was  made  to  give  theo- 
retical instruction,  except  a  few  essential 
working  ideas  in  Mineralogy  and  Geology. 
The  greater  part  of  the  time  was  spent  in  ex- 
amining rocks  and  minerals,  in  testing  their 
properties,  and  in  assaying  samples  for  gold 
and  silver.  Instruction  was  also  given  in 
sampling  and  in  the  use  of  the  miner's  pan. 
Several  prospects  were  visited  at  the  request 
of  the  owners,  and  attention  was  directed  to 
the  possible  discovery  of  tinstone,  corundum, 
and  other  valuable  minerals  not  being  then 
searched  for  by  prospectors  in  that  district. 
The  number  of  students  in  attendance  were  ; 
At  Bancroft,  41  ;  at  Madoc,  33  ;  and  at 
Marmora,  35.  The  Bureau  of  Mines  collec- 
tion at  Marmora  excited  much  interest,  and 
was  found  very  useful  for  instruction  pur- 
poses. These  collections,  now  installed  in 
five  mining  centres  in  the  Province,  were 
suggested  by  Mr.  Hamilton  Merritt,  and  pre- 
pared in  the  School  of  Mining.  Their  use- 
fulness amply  justifies  both  Mr.  Merritt's 
foresight  and  the  expenditure  incurred  by 
the  Government. 

Mr.  Hamilton  Merritt  held  classes  in  the 
western  part  of  the  Province,  and  reports  as 
follows  : 

'  The  desire  for  prospectors'  classes  dur- 
ing the  winter  or  early  spring  has  been 
Schools  in  expressed  more  than  once,  and  par- 
partTf'the"  ticularly  in  the  Rat  Portage  petition. 
Province,  j^  ^^^  urged,  with  reason,  that 
more  time  could  then  be  given  to  this  kind  of 
work,  before  the  rush  of  summer  business 
came  on.  The  experiment  of  holding  four 
prospectors'  classes  in  western  Ontario  dur- 
ing the  winter  and  spring  of  the  i)resent  y(^ar 
was  therefore  made,  and  while  the  attendance 
was  on  the  whole  not  larger  than  the  previous 
occasion  on  which  classes  were  held  in  the 
west,  it  was  much  more  regular.  The  classes 
at  Rat  Portage  atid  Sanlt  Ste.  Marie  were 
decidedly  larger,  Sudbury  was  ab(jut  tlie 
same,  and    Port   Arthur  was  a  smaller  class 


owing  to  Fort  William  men  not  co-operating 
as  formerly. 

'  The  classes  were  held  at  Rat  Portage 
January  24-February  4,  Port  Arthur  Febru- 
ary 7-19,  Sudbury  March  21-31,  and  Sault 
Ste.  Marie  April  6-lG.  At  these  lour  towns 
,,.       ,  „„i   the  Government  collections  of  min- 

Mineral  col- 
lections,       erals    and    rocks   had  been  placed. 

These  collections  were  originally  suggested 
by  myself,  largely  in  the  hope  that  they  would 
become  the  nuclei  of  good  local  collections. 
This  desirable  object  has  not  yet  been  carried 
out  at  any  of  the  above  mentioned  places, 
but  it  is  receiving  consideration,  and  a  com- 
mencement has  been  made.  The  collections 
proved  most  useful  for  the  purposes  of  in- 
struction, and  no  doubt  will  be  occasionally 
referred  to  for  comparison  of  samples  of  ore 
and  rock. 

'  The  work  of  the  classes  was  on  somewhat 
similar  lines  to  those  previously  adopted  by 
Interest  in  ^^®  ^^^  giving  prospt  ctors  practical 
the  work,  instruction.  Advanced  character  of 
work  was  undertaken  by  some  of  the  students 
who  had  previously  attended  my  <dass,  and 
in  one  instance  some  very  creditable  apj.a  atus 
had  been  made  as  a  result  of  my  previous 
class.  It  is  somewhat  difficult  to  know 
exactly  how  much  interest  a  community  is 
going  to  take  in  a  prospectors'  class.  Where 
there  is  no  local  excitement,  due  to  discovery 
or  speculation,  but  few  persons  may  avail 
themselves  of  the  instruction,  even  if  the  same 
is  gratuitous.  This  was  seen  to  be  the  case  at 
Sudbury,  where,  although  31  attended  the 
classes  in  the  aggregate,  the  average  and  con- 
stant attendance  was  small.  At  Sault  Ste. 
Marie  the  smallest  class  in  the  west  assembled 
in  1895,  but  this  yeir  1  had  there  the  largest, 
both  in  point  of  general  numbers  and  con- 
stant attendance.  This  was  due  to  the  dis- 
covery of  gold  in  Michipicoton  and  the  general 
local  interest  displayed  in  the  same.  The 
total  attendance  at  Rat  Portage  numbered  61, 
and  the  class  at  Port  Arthur  33,  the  total 
attendance  in  the  four  classes  being  192.  I 
must  acknowledge  the  kindness  of  Mr.  Con- 
nor at  Rat  Portage,  Mr.  I^urk  at  Port  Arthur, 
the  school  board  at  Sudbury,  and  the  trustees 
of  the  Mechanics'  institute  library  at  Sault 
Ste.  Marie,  in  placing  rooms  at  the  disposal 
of  the  class. 
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'Regarding  the  general  benefit  oi  tlu'si- 
classes,  the  result  of  my  exj)erience  would  in- 
dicate to  me  that  theoretical  teaching  of 
classes  of  this  sort  is  not  of  much  use  t<»  pros 
pectors,  but  that  practical  benefit  in  sampling 
and  tield-testing  and  determination  is  derived 
from  them.' 

The  experiment  of  keeping  the  mining 
laboratory  open  all  sunnner  was  not  an  un- 
vpialified  success,  and  1  cannot  advise  a  repe 
tition  of  the  experiment.  During  the  year 
since  my  last  re])ort  13  lots  of  ore  have  been 
tested  and  there  are  now  on  hand  awaiting 
treatment  three  lots.  The  I'rofessorof  Min- 
ing Engineering  report.s  fully  on  this  sub- 
ject. 

Mineralogy    and    Assayinjj. 

Prof.  Nicol  re})orts  ;  '  The  illu.strative 
specimens,  models,  etc.,  in  the  leclure-ca))i- 
Prof  Nicf,ig  net  have  been  materially  increased 
report.  ^^^  ^^^  re.sult  of  my  sojourn  in 
Europe.  Two  cases  still  remain  t<»  be  un- 
packed and  a  ca3e  of  fine  specimens  valued  at 
$100  is  waiting  in  Freil)erg  till  1  can  send 
over  Canadian  sj)ecimens  in  exchange 
for  them.  The  general  collection  has 
been  considerably  increased  from  various 
8t)urces. 

'  A  new  feature  of  the  work  was  a  short 
course  of  evening  lectures,  illustrated  by 
hmtern  slides,  to  supplement  the  regular  day 
lectures.  About  100  lantern  slides  have  been 
secured  for  future  use,  and  it  is  my  intention 
to  increase  the  stock  during  the  summer  holi- 
days, so  as  to  be  prepared  for  a  regular  course 
of  evening  lectures  next  session, 

'  The  cabinet  for  museum  specimens  need 
for  the  work  in  descriptive  mineralogy  is  al- 
most full,  so  that  provision  must  bo  made  for 
growth  in  this  direction.  It  is  very  desirable 
that  cabinets  should  be  provided  for  collec- 
tions of  minerals  arranged  according  to  the 
metal  constituent,  e.g.,  gold,  silver,  lead,  cop- 
per, nickel  and  iron  ores.  These  would  be 
very  convenient  for  the  lectures  in  chemistry, 
ores,  and  ore  deposits,  and  particularly  useful 
for  work  in  the  prospectors"  cla.sses,  which 
have  now  become  tjuite  an  important  feature 
of  the  school. 

'  An  urgent  need  in  this  department  is  a 
projection    appamtus    provided    with     largi- 


Nicol  prisms  s<.  thai  liie  opU' al  pfoperlieii  ul 
minerals  maybe  dlustrated  to  all  the  men) - 
bers  of  the  class  at  one  time.  In  thiK  way 
time  and  energy  may  be  saved.  A  suitable 
instrument     can     be    pr»>cured     for     abiiut 

"  The  working  plant  in  the  aiiiuiying  lalM>ni- 
t  -ry  has  been  increaMe<l  by  a  convenient  ap- 
pamtus  for  the  electrolytic  }i«say  of  c»»pper 
ores,  by  means  t»f  stiuage  batteries  charL/e«l 
fmm  the  city  current, 

'  The  balance  room  is  inconveniently  small 
for  good  work  with  our  pn»8pectorH'  class. 
It  is  very  desirable  that  it  be  enlarged  and 
another  pulp-Udance  be  onlere<I.  .\  second 
uiuller,  too,  for  grinding  ore  would  beagruat 
convenience,  and  would  prevent  crowding 
and  loss  (tf  time. 

'  Twenty-four  new  places  have  been  ar- 
ranged in  the  blowpipe  laborat<>ry,  so  that 
now  there  is  acc«immodation  for  48  students, 
working  24  at  a  time.  There  is  urgent  need 
that  si>me  provision  be  made  for  artiticial 
ventilation,' 

(ieologv   and  Petrography, 

Prt>f.  Miller  reports  :  *  While  the  more 
theoretical  side  of  (nM»logy  is  not  neglectoil, 
I'rof. Miller n^^i^^  '^  •"  recogui/ed  that  the  chief 
n-pori  jibject   s<»ught    in   establisliing    the 

School  was  the  development  «>f  the  latent 
nuneral  rescmrces  of  the  Province.  Keeping 
this  object  in  view,  the  »lifferent  courses 
elements  of  Geology,  Petrography,  etc. — are 
made  to  tit  into  and  supplement  one  another, 
and  to  lead  up  to  what  is  the  highest  and 
most  important  bnvnch  «»f  the  subject  for  a 
technical  in8tituti<»n  such  as  this  one,  namely, 
economic  or  applied  geology.  The  attention 
of  students  is  directe«l  to  problems  the  hoIu 
tion  of  which  would  have  an  imjM»rtant  be^ir- 
ing  on  the  development  of  the  resources  of 
the  Province.  While  it  is  recognized  that 
certAin  parts  of  the  subject  ai-e  best  studied 
in  the  class-room  or  lalwiratory.  it  is  evident 
that  this  inatruction  should  be  supplemented 
by  as  much  Held  work  as  |M>.s8ible,  During 
«he  fall  term  considerable  time  is  dev<»ted  t«» 
excursions.  Last  autunni  a  num)>cr  of  such 
excursions  were  held  and  a  trip  of  two  days' 
duration  was  made  by  a  Kt'CAniboat  down  the 
Kideau  C  anal,  and  a  part  of  the  interesting 
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mineral  township  of  North  Burgess  was  ex- 
amined. The  geology  of  the  city  suburbs 
presents  considerable  variety,  which  is  taken 
advantage  of  in  the  class  work. 

'  Two  of  the  advanced  students  acted  as 
assistants  to  the  writer  during  his  last  season'.s 
field  work  in  Eastern  Ontario,  and  they,  as 
well  as  others,  have  assisted  him  very  materi- 
ally in  the  examination  of  material  and  in  the 
compilation  of  maps,  in  the  preparation  of  a 
short  report  during  the  past  session.  A 
numbei'  of  students  have  also  been  engaged, 
under  the  direction  of  Professor  De  Kalb,  in 
making  a  mill  test  of  the  corundum  rock  got 
out  by  the  writer  in  November.  It  is  hoped 
that  other  material  for  laboratory  and  mill 
tests  may  be  secured  during  the  coming  sum- 
mer, which  cannot  fail  to  make  the  work  of 
the  School  of  a  thoroughly  practical  char- 
acter. 

*  That  last  summer's  work  has  resulted  in 
attracting  attention  to  the  mineral  resources 
of  the  Province  and  to  the  School  is  evident 
from  the  notices  of  it  which  have  appeared 
in  the  press,  particularly  in  such  technical 
publications  as  the  Mining  and  Engineering 
Journal,  New  York,  and  the  London,  Eng., 
Mining  Journal.  Private  communications 
have  also  been  received  at  the  School  con- 
cerning the  subject  from  persons  interested 
in  the  mineral  industry  and  living  in  the 
United  States,  England  and  Germany. 

'  One  of  the  most  interesting  classes  in 
geology  during  the  last  and  other  sessions  was 
that  of  the  prospectors,  which  is  held  annually 
during  January  and  February.  If  the  School 
has  one  distinguishing  feature  in  connection 
with  its  work,  it  is  in  the  oi)portunities  it 
oflFers  to  men  to  come  here  and  take  a  short 
course  at  the  time  of  year  most  convenient 
for  them. 

'At  present  and  for  years  to  come  there  will 
be  work  in  this  country  for  mining  pioneers. 
By  far  the  greater  part  of  the  Province,  and 
the  part  about  which  so  little  is  yet  known, 
offers  opportunities  for  the  prospector  and 
explorer.  Hence  I  consider  the  short  courses 
which  the  School  offers  the  most  important 
for  the  country  in  its  j)resent  stage  of  develop- 
ment, and  moreover  the  work  of  the  School 
along  these  lines  may  be  said  to  be  almost 
unique. 


Kalb's 
report 


'  The    equipment    of    the    Petrographical 
laboratory,  which    was  begun    two    or  three 

Equipment    ^"^^^^    ^^'''      ^''^^     ^'^^^     ^"^^^     P^^^^^ 

required  in  completed.  The  equipment  should 
be  completed  by  the  beginning  of 
next  session,  as  considerable  time  was  lost 
and  labor  exended  during  last  session  owing 
to  the  means  by  which  work  had  to  be  done. 
The  Geological  lecture  room  should  be  pro- 
vided with  a  suitable  lantern  table  and 
drawers  for  lantern  slides.  A  few  extra 
cases  are  required  for  material  which  is  being 
constantly  added  to  the  collection.  The 
School  should  be  provided  with  a  short  focus 
camera  for  use  in  the  preparation  of  lantern 
slides  and  in  indoor  photography  generally. 
Great  use  can  be  made  of  lantern  views  in 
the  lectures  in  all  the  departments. 

The  Mining  Laboratory 

Professor  DeKalb  reports  :  '  The  j^lant 
and  equipment  of  the  Milling  Laboratory 
have  been  considerably  augmented 
during  the  past  winter  by  gift  and 
purchase.  We  are  now  able  to 
make  practical  concentration  tests  upon  a 
large  range  of  products,  such  as  copper,  lead, 
iron  and  other  ores.  The  gold  extraction 
department  of  the  mill  has  also  been  im- 
proved by  the  completion  of  the  cyanide 
plant. 

'  The  additions  to  the  laboratory  have  been 
the  following  :  1  inlet  discharge  hydraulic 
classifier  ;  1  vertical  line  hydraulic  separator ; 
1  3-compartment  Hartz  jig  ;  1  buddle  ;  1 
Wetherill  magnetic  concentrator  ;  1  centrifu- 
gal i)ump  ;  1  Sturtevant  blower  ;  1  dust 
tower  ;  1  constant-level  water-pressure  ap- 
paratus ;  1  gyratory  screen  shaker  ;  1  auto- 
matic sampler  ;  1  jig  pan  ;  1  set  of  20  brass- 
wire  riddles.  Also  a  considerable  number  of 
tools,  such  as  saws,  hammers,  augers, 
wrenches,  calipers,  etc.,  have  been  added, 
enabling  many  necessary  repairs  and  altera- 
tions to  be  quickly  made,  without  calling  on 
mechanics  outside.  We  are  still  largely 
hampered  for  want  of  proper  tools,  however, 
such  as  vices,  pipe  cutters  and  threaders,  and 
carpenter's  tools. 

'  In  addition  to  the  above  there  have  been 
promised  as  gifts  to  the  School  0110  ])nounia- 
tic  jig  and  one' gyratory  vanner,   which  will 
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soon  be  infitalled  ;  als**  a  water  motor  of  the 
Cazin  tyi)e- 

'  While  <*UT  facilities  luive  Ixiuii  Hjiprociubly 
improved  during  the  juist  year,  many  new 
aj»i)liance«  are  sorely  needed-  The 
equipment  oljjeot  of  practical  ore-milling  in- 
strue  ion  heing  t4>jK-((uaint«tudentH 
with  the  opeiration  <if  all  the  types  of  cruHh 
ing,  concentrating,  and  other  acce8R<»ry  ap- 
pliances aoc'e])te<l  in  the  mining  world,  we 
must  perforce  regard  our  etjuipiuent  as  Ixsing 
incomplete  until  all  these  types  are  repre- 
sented in  our  miill. 

'  We  are  at  present  detieient  ni  the  crush- 
ing department  of  our  plant.  1  would  re- 
commend the  purchase  of  improved  rolls, 
with  parts  easily  replace^ihle,  having  inde- 
pendent belts  for  e^ch  roll,  as  a  substitute  for 
the  old  machine.  1  \v<»uld  also  suggest  that, 
as  soon  as  convenient,  the  following  addi- 
tional crushers  be  secured  :  1  gyratory  rock 
breaker  ;  1  Sturti^vant  or  cyclone  mill  ;  1 
ball  mill  ;  Isectorator. 

'  The  concentrating  plant  is  detieient  in  the 
following  particulars:  1  3-compartment  Spitz- 
kasten  ;  1  accelerated  jit'  :  1  side-bump  j»er- 
cussion  table  ;  1  end-buinj)  percussion  table; 
1  round  buddle  ;  1  end-bump  screen  with  re- 
placeable screens  ;  1  tronnnel. 

'  The  existing  power  plant,  which  is  even 
nti>w  inadeipiute,  wouKl  have  to  be  Hup|)lanted 
by  new  boilers  and  engine.  It  would  be  de- 
sirable to  add  l)oiler  and  engine  rooms  to  the 
present  structure,  and  install  a  50  h  p.  engine 
and  two  boilers.  In  order  to  afford  oppor- 
tunity for  comparative  boiler-testing  pmctico 
on  the  part  of  students,  it  v>ould  l)e  well  to 
secure  two  different  types  of  boilei*s,  the  com- 
mon horizontal  flue  and  the  water  tul>e. 
Plans  for  all  rhese  c<mditi<»n8  are  now  being 
prepared,  in  <'rder  that  estimates  may  Ik- 
obUiined. 

Other  Wants  of  the  School 

Mr.  Mason  reports  that  tjie  ilrafting  room 
has  been,  during  the  past  session,  tilled  to  it« 
utmost  capacity.  What  is  to  be 
done  with  the  larger  number  which 
may  be  expected  next  .session  is  the  pro]>lem. 
These  reports  indicate  an  amount  of  activity 
which  accounts  in  i)art  for  the  ovor-exj>endi- 
ture  noted  by  the  treasurer  in  his  report. 
5  M. — III. 


Drafting 


Professor  Miller  dt)eH  not  ovemtHt«  the 
imiM)rtance  of  the  proai>ector«'  chuui.  The 
fact  that  it  yearly  includes  men  of  such  grxMl 
attainments,  many  *>(  them  actually  engagtd 
in  mining  and  proR|M.*cting,  ih  a  sutKcient 
guarantee  of  its  imiM»rtance  to  the  ouuntr}*. 
But  the  duplicatifiii  of  the  c^assea  cause*  thu 
instructors  to  be  very  much  overworked.  It 
is  thereft)ro  to  be  regrettetl  that  the  (iovern- 
ment  has  nut  placed  at  our  dixposal  the  full 
stun  asked  for  to  proviile  assistiints  to  relieve 
this  pressure.  The  department  «»f  mineralogy 
and  astuiying  should  l»ethe  first  to  lie  strength- 
ened in  thi-*  way. 

In  conclusion,  it  is  neceftsary  to  {siiiit  (»ut 
that  every  corner  f»f  the  Curruthers  Science 
Hall  is  now  occupieil,  and  that  there  is  some 
need  of  r  H.m  for  expansion.  The  time  is 
approaching  when  no  further  advance  in 
numbers  of  students  or  in  eipiijiment  can  be 
made  without  a  third  building. 

I  have  the  honor  t4»  be  your  olu'dient  ser- 
vant,  W.  L.  fJooi.wiN.  Dimf-.i. 

School   of  Practical  Science. 

In  the  rejMjrt  for  1896  a  full  description  of 
the  assay,  bl«>wpi|»e  and  chemical  lalHiratories, 
..    ,  the  milling  plant  and  the  collectitms 

'J'».^^  "f  minemU,  r«»ckH  and  fossils  was 
given,  to  which  t!»ose  who  may  be 
interested  are  referred.  During  the  season 
of  18J>7-8  a  reverbemtory  roa.sting  furnace 
and  a  large  nujftie  and  crucible  furnace  wen- 
erected.  The  cyanide  and  chlorination  plant 
have  also  been  completed  and  operate<l.  The 
e(]uipment  of  the  sch«M»l  fur  handling  Cana<lian 
ores  in  quantities  of  f»ne  or  two  Umn  is  thus 
approiiching  completitui. 

It  must  not  be  forgott4>!n  that  the  academic 
training  <»f  a  mining  en-^'ineer  does  nut  lie 
Thr  .oiireo  wholly  within  the  tiehls  of  mineni- 
ofirmininif  |,,^y  ,^„j  geology,  metallurgy  an<l 
mining.  He  re<{uires  in  engineering  subjects 
proper  very  much  the  sime  training  as  the 
civil  and  mechanical  engineer.  The  courm^ 
in  mining  engineering  in  the  School  of  Prac- 
tical Science  owes  ita  strength  very  largely 
t^)  the  complete  equipment  of  the  8i*h«K»l  in 
civil  and  mechanical  engineering,  of  which 
the  portions  necessary  for  the  mining  engineer 
are  included  in  the  mining  course. 
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The  number  of  students  in  all  courses  in 
attendance  during  the  session  1897-8  was 
Attendance  ^^^)  ^^  whom  69  received  instruc- 
of  students.  ^^^^  ^^  ^|^g  regular  classes  in  min- 
eralogy and  geology,  mining  and  metallurgy, 
37  of  these  being  regular  students  in  the 
department  of  mining  engineering.  A  special 
class  was  formed  for  prospectors  which  was 
attended  by  15  students. 

The  school  was  authorized  by  the  Bureau 
of  Mines  to  carry  on  a  certain  amount  of 
work  during  the  summer  and  autumn  of 
1897.  This  work  was  assigned  to  Mr.  J.  W, 
Bain,  Fellow  in  Mining  Engineering,  and 
the  following  is  a  copy  of  the  report  made  by 
him  to  the  Council  of  the  School  : 

Mr.  Bain's  Report  to  Council. 

'  At  the  close  of  the  session  of   1896-7,  in 

May,  I  had  the  honor  of  being  appointed  by 

you  to  take  charge  of  the  work  in 

Lines  of  ,  . 

work  carried  the  expenmental  treatment  of  ores. 
The  following  is  a  report  upon  the 
manner    in   which    your    instructions   were 
carried  out. 

'  The  work  done  was  of  four  kinds,  viz. : 

1.  The  treatment  of  large  parcels  of  ore. 

2.  Work  in  the  museum  of  the  school, 

3.  Work  for  the  Department  of  Crown  Lands 

4.  Original  work. 

'  Of  these  the  first  was  by  far  the  most  im- 
portant, and  claimed  the  largest  part  of  the 
time.  In  order  that  the  supply  of  ores 
should  be  ample,  steps  were  taken  to  make 
known  to  persons  interested  in  mining  affairs 
Treatment  ^^^^  ^^®  school  was  prepared  to 
of  ores.  treat  gold  ores  in  parcels  of  one  and 
two  tons.  Advertisements  to  this  eflFect 
were  inserted  for  considerable  periods  in  the 
Globe,  Mail  and  Empire,  and  World  of 
Toronto,  the  Sudbury  Journal,  the  Port 
Arthur  Herald,  the  Wabigoon  Star  and  the 
Rat  Portage  News,  whilst  a  circular  setting 
forth  the  advantages  of  the  mill  test  for  gold 
ores,  and  another  in  reference  to  the  cyanide 
process,  were  distributed  as  widely  as  possible. 
As  a  result  six  lots  were  received  for  the 
stamp  mill,  and  the  concentrates  from  one  of 
these  were  treated  by  cyanidation. 

'The  first  was  a  parcel  of  2,025  lb.  from 
eastern  Ontario,  which  contained  a  small 
amount  of   free  gold  and  some  valuable  con- 


centrates ;  the  second,  2,000  lb.  from 
western  Ontario,  was  found  to  be  too  poor 
to  mill  ;  the  third,  2,000  lb.  fiom  eastern 
Ontario,  was  poor  in  free  gold,  but  rich  in 
concentrates ;  the  fourth,  750  lb.  from 
western  Ontario,  yielded  a  small  amount 
of  free  gold,  and  some  concentrates  ;  from 
the  fifth,  1,140  lb.  from  western  Ontario, 
there  was  obtained  a  handsome  amount  of 
free  gold  and  a  quantity  of  rich  concentrates  ; 
from  the  sixth,  1,200  lb.  from  western 
Ontario,  the  returns  were  much  the  same  as 
from  the  fifth.  No  names  or  figures  are 
given  in  this  statement,  on  account  of  the 
understanding  with  the  shippers  that  the 
results  of  the  tests  should  be  kept  private. 

'  The  value  of  these  mill  runs  to  persons 
who  are  anxious  to  obtain  reliable  data  as  to 
the  value  of  a  deposit  can  hardly  be  over- 
estimated. The  error  in  selecting  a  ton  or 
more  as  a  representative  sample  will  be  very 
much  less  than  that  incurred  when  only  10 
lb.  is  to  be  taken  for  the  same  purpose,  and 
the  partial  elimination  of  the  error  in  sample 
is  a  desideratum  of  no  small  importance. 
The  difference  between  the  results  given  by  a 
mill  run  and  those  obtained  from  the  assay 
of  small  samples  is  strikingly  illustrated  if 
the  ore  to  be  treated  carry  any  considerable 
quantity  of  free  gold.  In  such  a  case  the 
results  of  the  assays  will  vary  among  them- 
selves, and  it  is  not  easy  to  arrive  at  the 
value  of  the  lot,  but  when  the  ore  is  milled 
this  difficulty  is  obviated  almost  entirely  and 
a  close  approximation  to  the  truth  is  obtained. 
During  the  test,  valuable  data  in  regard  to  the 
economic  working  of  the  ore  are  acquired. 
The  amount  of  free  gold  which  is  arrested 
by  the  amalgamated  plates  is  an  important 
factor  in  the  treatment  of  most  auriferous 
ores,  and  it  is  hard  to  devise  apparatus  on 
laboratory  scale  which  will  yield  results 
strictly  comparable  with  those  obtained  in 
the  stamp  mill.  The  concentrates,  possess- 
ing a  considerable  degree  of  purity,  are 
carefully  collected,  dried  and  their  value 
ascertained  ;  if  it  is  desired,  the  percentage 
of  extraction  by  chlorination  or  cyanidation 
can  be  determined.  Again,  assays  of  the 
tailings  often  give  valual)lc  information, 
pointing,  for  example,  to  the  i)ro judicial 
results  attending  the    use  of  too  fine  or  too 
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coatse  a  screen.  Illustrations  of  the  points 
just  stated  could  readily  be  given  from  the 
results  of  the  summer's  work,  and  these 
demonstrate  most  emphatically  the  value  of 
the  tests. 

'Closely  related  to  the  mill  run  is  the  test- 
ing of  an  ore,  which,  for  some  reason,  is  not 
desirable  to  stamp.  This  is  carried  out  by 
crushing  the  material  with  a  rock  breaker 
and  selecting  carefully  a  set  of  samples  which 
are  assayed.     Three  such  tests  were  made. 

'To  sum  up  :  Of  the  eight  parcels  received, 
five  were  treated  in  the  stiimi)  mill,  three 
were  tested  by^ sampling,  and  some  concen- 
trates were  subjected  to  the  cyanide  process. 

'Work  in  the  Museum  was  done  during  the 
first  pait  of  the  summer,  and  consisted  in 
Work  in  ^^^®  arrangment  and  labelling  of  the 
the  Museum  ^jj.gg  and  some  of  the  rocks  and 
fossils.  The  collection  of  gold  ores  is  of  fair 
size,  and  specimens  from  nearly  all  the  On- 
tario mines  are  on  view.  The  s.uii.'  m.iy  bf 
said  of  the  iron  ores. 


'  Durnig  July  1  rcceivetl  inHtructioUK  i«» 
proceed  to  the  Hamilton  blast  furnace  Hnd 
}flfof^  take   MiinpleH   of  iron    ores  minetl 

Bureau  '"  Ontttrit*,  uuder  nectiun  1  of  the 
uf  Mineit  regulatitns  t4»  govern  |>i»yment8  <»ut 
of  the  Iron  Mining  Fuml.  AsHuys  were  made 
and  the  reBullM  re)M>rted.  In  September  I 
was  sent  U>  Coboconk  t<>  re{Mirt  on  some* 
properties  in  the  district.  Tliree  dayn  were 
spent  in  examining  different  li>cAtionN  and  in 
giving  information.  A  C4>mplete  set  of  winiplf  b 
were  t^iken  and  assjiyed  on  my  return.  Fr<»in 
the  results  a  rep<»rt  was  prepared  and  sent  in. 
In  September  two  lialf  days  were  s|»ent  in 
setting  up  and  taking  down  the  exhibit  of 
minerals  belonging  to  the  Bureau  t>f  Mines. 
There  was  but  little  time  f«»r  original  w^rk, 
and  what  was  done  was  carritnl  mit  with  a 
view  to  the  advancement  of  the  metallurgy 
ofg(»ld.  .1.   Wathon  Bain.' 

Mr.  Bain  is  .it  pnsfnt  conducting  sjuumer 
schitols  in  minemlugy  in  tiie  P«trt  Artliur, 
Rat  Portage  and  Seine  River  mining  district*. 


INDEX 


FAGK. 

Abram's  lake Ifi7.  174 

Gold  showinfifB  on 177 

Abrasi  vep,  materials  used  as 21  f. 

Accidents,  mining 29,     *.Hi 

Acetylene  gas 19 

Comparative  coBt  of 20 

Makers  of  apparatus  for 20 

Properties  of 21 

Use  of  in  Ontario 20 

Act  respecting  Water  Powers,  An 26;^ 

Actinolite  mines , .    98 

AD2goldmine 74,128 

AD  2  i^old  Mining  Conrpany 74.   12H 

Agricultural  land  on  Base  and  Meridian  lines, 

Rainy  River  District 180 

Of  Wahnapitae  district 13<) 

On  Wabigoon  and  Pelican  rivers 17o 

Ahn,    R.    U.,    Manager    Gold    Kxplorers    of 

Canada 122 

AL  74,  76  snd  76,  or  Foley  gold  mine 08 

\ L  101  to  107  gold  locations 75 

AL  114  and  116,  or  Golden  Star  mine 73 

AL  1G()  gold  location 1H2 

AL  211  and  212  gold  locations 123 

AL  21H  and  217,  Otisee  gold  mine 80.  134 

AL  281,  *282  and  283  gold  locations  (59,   132 

AL  298  and  299  gold  locations t)7 

Alice  A.  gold  mine 75,  129 

Aluminiuu).  corundum  as  an  ore  of 247 

American -Canadian  Gold  Mining  Company. .   129 
AnalyKes  of  Corundum  and  Corundum  rock  . .   238 

Methods  en  ployed 2*8 

Results  obtaired 2S9 

Andrew  Bay,  mines  near 38.   112 

Aninchigaming  lake 1 

Anthraxolite  in  Balfour i 

Apatite 23 

Archaean  clastic  rocks  of  Western  Ontario  . . .   151 

Archaean  rocks  of  eastern  Ontario *09  (t  »?'/ 

Argentite  Mining  and  Reduction  Company  . .     S3 

Arr<iBtra  at  Sheppard  gold  mine ..    1?8 

Asbestos  on  Lake  of  the  Woods 114 

Astron  Bay 112.115 

Geology  of 145 

Atinimikie  or  Grassy  Bay 43,  113 

Aubrey,  jjold  locations  in 125 

Autoclaatic  rocks  of  Western  Ontario 151 

Bad  Vermilion  lake  71 

Badger  silver  mine 83 

Bain,  J.  W.,  of  School  of  Practical  S<ience  .  2ii\ 

Baker  &  Co.  on  platinum 142 

Bald  Indiau  bay. 114 

Bannnckburn  go'd  mine   89 

Bath  Island  gold  mire 40,  112 

Bath  Islanil  Mining  Company 112 

Batholitic  areas  of  Western  Ontario 156 

Beat  hes  (  f  Dog  lake 188 

Of  Iske  Wahnapitae 137 

On  McK'iy  mountain 133 

Beacon  Island .  119 

Bbar  lake 162 

Eeatty  anJ  VVilcox  conper  location 93 

Beatty  and  Wilcox  gold  mine 88 

Beehive  gold  mine 76 

It   M. 


l'»-:ivfr  inl»*t 

r.t  Iriiont  giild  micr'  . 

l'.--lll:Ml,f       • 

H.  iiii.-U  ,■< 

Bertraut  I  run  Works. 

B.TvI 


HAOI. 

117 

.   m 


43. 


goid  mine 


island 


>''■•«• 170, 

bav 


US 

118 
284 
123 

188 
124,  179 


1  y  Piirtags,  Micbipiooton  rivi»r 

Big  Turtle  lake.  

Pf  IS.  M,  n  .^nd  16  gold  lo.afi..ni. 

!  ri 

1  -ation. 

H'ack  .fack  gold  riiin»»    ... 

Blark  Sturgeon  gold  mic*- 

I  ,  accident  to. . . 

1  1  lake 

Block  B,  Ontario  gold  cooceMioiu 

HoiH  Hruli' 

Poland  lake  .... 

BolandV  Liiilii./ 

Bonanza 

Holhwell  ;  .  I<i 

Boundary  lin.«  between  Rainy  River  and  Thun- 
der Bay 

Bow,  J.  A.,  report  of  on  accident  to  G.  Dabi- 

fn-in   

Report     of     on     Mines    of    Northwestern 
Ontario 

I^yd,  I).  G.,  report  of  on  Michipicoton  Min- 
intr  r^iv  ihi.in 


178 

...   Ill 

188 

127 

67 

178 

...123 

87 

57.  110 

33 

111 

.    1«J9 

.     85 

136 


K'  Company 188 

18 

165 

32 

:«) 


101 

n 93 

I                ^      .M.A.ado  min<i»      M,  120 

HreutH  Sampling  Works j;2 

Brick,  prt  hs.  ,1.  htiiliKtit  H  of 15 

Bnt""!"  ^  .'idvancementof  Soience  144 

Bullion  .^  mv                                        |oj 

Burgesp  2I3 

P    iw'.-f-  98 

'  »9.  116 

'.  .                                                  17 


Calcium  carbide  industry     

Statistics  of 

Caldwell,  J.  F.,  owner  Sultana  mine 

Caldwell,   W.  M.,  manager  Cameron  Island 

n  ine    •. 

'  Island  gold  uiio* 


J.,  manager  A 


«-\ 


1'5. 


n 


19 
22 
47 

56 

M 

1!3 
74 

112 
94 
90 
22 


1V|- 


it  Fuel  " 

'  -  into   M 1  n  \f  Ir 

sion.. ..  185 

Canton  mica  min»  98 

Carbonacrc  us  slates  of  Western  Ontario 152 

Caribou  gold  mine no 

Carl  bay,  Shoal  lake 55 

Cat  poruge         *  190 

Cedar  Islaml                r>| 

207 


268 


Index« 


PAGE. 

Cement  industry  . . . . , 16 

Statistics  of 15,     16 

Charlebough  gold  mine    87 

Christy,  T,,  accident  to  31 

Citizens'  Coal,  Gold  and  Nickel  Mining  Com- 
pany       141 

Clastic  Huronian  rocks  of  western  Ontario    . .  151 

Huronian  elastics   151 

Couchiching  rocks 153 

Keewacin  rocks  152 

Relation  of  the  two  classes 153 

Laurentian  and  Huronian   154 

Rock  history  of  the  region ' 156 

Comparison  with  other  regions 156 

Extent  of  batholitic  area 158 

Concluding  observations 160 

Clearwater  Grold  Mining  Company 67 

Clearwater  lake,  gold  location^  on  67 

Cliff  Island  119 

Coal,  so-called,  at  Missanabie 136,  187 

Cobalt,  statistics  of    25 

In  Foley  township 93 

Golcleugh  Gold  M  ining  Company 43 

Coleman,  A.  P.,  Fourth  Report  of,  on  West 

Ontario  Gold  Region 109 

Notes  of,  on  Petrology  of  Ontario  . .    145 

On  Clastic  Huronian  rocks  of  Western  On- 
tario   151 

Columbite  group,  a  mineral  of  the 234 

Comstock  gold  mine 85,  139 

Comstock  Gold  Mining  and  Development 

Company  85 

Concentration  of  Corundum,  The 240 

Lines  of  treatment 241 

Mica  and  Magnetite 244 

Practical  concentration    241 

Test  A  in  brief  246 

Test  B  in  brief    246 

Quality  of  the  Corundum 247 

An  ore  of  aluminium 247 

Preparation  for  the  market 248 

Production  and  prices 249 

Schemes  of  treatment  248 

Contact  gold  mine 39,  112 

Copper  Cliff  mine  94 

Accidents  at 30,  96 

Copper  mines  93 

Beatty  and  Wilcox 93 

Boyne 93 

Copper  Cliff 94 

Evans 97 

Jones 95 

McGown 88 

Stobie. 96 

Copper,  statistics  of 15,  25 

In  Michipicoton  Mining  Division 205 

Copper-nickel  matte,  output  of 26 

Cordova  Exploration  Company   89 

Cornucopia  gold  mine 54,  120 

Corundum  in  Eastern  Ontario 207 

Analysis  of    238 

Explorinf  for 219 

Corundum- Bearing  Rocks 210  et  seq. 

In  Bangor  township 225 

Hictory  and  statistics  of 217 

In  Burgess  and  Methuen 213,  218 

In  Carlo w  township. .    219,  224 

In  Lyndoch  and  Sebastopol 223 

In  Peterborough  county 227 

In  Radcliffe  and  Brudenell 221 

In  Raglan  township 220,  225 

Literature  of 230 

Modes  of  occurrence  of 213,  226 

Origin  of    226 

Qualities  of 214,  247 


PAGE. 

Varieties  and  uses  of 219 

Couchiching  rocks  of  Northwest  Ontario.  .116,  153 

Cowper,  gold  in 88 

Craig  gold  mine 92 

Crooked  lake    187 

Crooked  river     . .        121 

Crookston  Point  Ann  Company 99 

Crookston,  stone  quarries  at .    98,  99 

Cross  Inlet    119 

Crystal  gold  mine 86,  138 

Cyanide  process  at  Regina  mine     42,  114 

D  149,  Mikado  mine 53 

D  2C3  and  204,  Ontario  Limited  mine 53 

D  212,  217,  216  and  229,  or  Cornucopia  gold 

mine    120 

D  224  and  225  gold  locations 113 

D  248  gold  location 114 

D  246  gold  location 113 

Dady,  T.,  accident  to 31 

Dahlgrin,  G.,  killed  at  Olive  gold  mine 32 

Davidson,  W.,  accident  to 31 

Davis  Sulphur  Ore  Company 78,  134 

Dawn  oil  field             18 

Deacon,  T.  R.,  of  Ontario  Gold  Concessions. .  56 

Dean,  A.,  accident  to 30 

DeKalb,  Courtenay,   on  concentration  of  co- 
rundum    240 

Deloro  gold  mine 90 

Accidents  at 31 

Denison,  nickel  in 141 

Desbarats,  iron  ore  at  97 

Diamond  gold  mine  92 

Dickinson  gold  location  on  lake  Wawa 194 

Dikes,  corundum-bearing 211 

Dinorwic  124,  170,  175,  182 

Dog  lake 187 

Sold  locations  at 136 

Dominion  Gold  Mining  Company 37,  111 

Dominion  lake 173 

Doran,  John,  oil  locator 18 

Drainville,  J.,  accident  to  30 

Drury  township,  gold  in 87 

Dryden,  gold  locations  near 77 

Duchon,  E.,  accident  to   30 

Dungannon,  nepheline  syenite  in 228 

Durahme,  E. ,  accident  to 30 

Dwyer  gold  mine 87 

East  Silver  Mountain  mine 83 

Eastern  Townships  Mining  and  Development 

Company 77 

Economic  Geology  of  Eastern  Ontario 207 

Geology  of  the  district    208 

Archaean  rocks    209 

Palaeozoic  rocks 209 

Corundum-bearing  rocks    ..  210 

Granite  and  syenite     212 

Pegmatite  dikes  and  limestone    212 

Syenite  and  nepheline  syenite 210 

Corundum 213 

Composition  and  form  of 215 

Conditions  of  occurrence  of 226 

Extent  and  method  of  exploration 219 

History  and  statistics  of 217 

In  Bangor  township 225 

In  Burgess  and  Methuen 213 

In  Carlow  township.  219,224 

In  Lyndoch  and  Sebastopol 223 

In  Radcliffe  and  Brudenell 221 

In  Raglan  township 220,  226 

Literature  of  corundum      2i?0 

Location  of  Ontario  deposits 218 

Occurrences  of,  in  Peterborough    227 

Origin  of    226 


Index. 


269 


2»6. 


Qualities  of   

Syenite  and  ita  relation  to 

USCB   of 

Varieties  of 

Water  power,  labor  and  8Uf)plie8 
Other  Minerals      

A  mineral  of  the  Columbite  f^roup 

«^old    

Iron  Ores 

Kyanite 

Lead  and  bismuth 

Marb'e  and  granite    

Molybdenum  and  uranium    

Nickel  in  titaniferous  magnetites. 

Tungsten  and  vanadium       

Economic  minerals  in  Ontario 

Edgington,  mica  near 

Edna  gold  mine 

Eleanor  Iak« 

Elephant  Jake   

Ells  bay     . 

Elsie  gold  mine   

Eleevir,  actinolite  in 

Emery 

Empre«iB  gold  mine 

Empress  Oil  Company 

Engledue  Concession 

Engledue,  C.  W.,  manager  Ontario  Limited.. 

Engledue,  W.  T.,  mine  owner 

English  river 1B4, 

Eruptive  contacts  in  Northwest  Ontario   .15K, 
Eruptive  rocks  at  T*ort  Coldwell.    . . . 
Excelsior  gypsum  mine 

Faraday,  nepheline  syenite  in 

Ferguson  gold  mine   75, 

Fifth  meridian  line Ifi9, 

Fine  Sand  river 

Flaherty,  R.  H.,  manager  Yum  Yum  mine. . 

Flying  Loon  lake 103, 

Foley  gold  mine fiH, 

Accidents  at 

Foley,  J.  C,  manager  Foley  mine 

Folger- Hammond  gold  mine     

Folger-Hammond  Gold  Reef  Mines  Company 

Foley  township,  gold  in     

Copper  in * 88, 

Nickel  in 

Fourth  base  line.    Ififi. 

Fourth  meridian  line    

French  portage 

Frenchmen's  rapid   

Froath,  C.  accident  to 


A(iK. 

214 

22H 

218 

2i6 

219 

280 

23 1 

231 

23;< 

237 

234 

234 

232 

230 

L'33 

2 

98 

122 

IDJ 

1B3 

113 

110 

98 

24r> 

SO 

17 

o.-S 

53 

53 

i6r. 

160 

147 
99 

22i< 

\2H 

175 

191 

ol 

If).^ 

128 

31 

68 

64 

64 

88 

93 

93 

173 

162 

11  f) 

190 

31 


G  60  and  61  or  Olive  mine 

Geology  of  Ba^e  and  Meridian  Lines  in  Rainy 

River  District 

General  geology 

Canoe  route  to  Sturgeon  lake 

Fifth  and  Sixth  meridians   . 

Fourth  base  line    .  

Fourth  meridian  line    ....    

General  features  of  the  legion   . . 
Surface  geology 

Fifth  and  Sixth  meridian  lines 

Of  Fourth  base  line 
Economic  Geology 

General  Conclusions 

Fifth  meridian    

Of  Fourth  base  line 

Timber  and  Agriculture 

Fifth  and  Sixth  meridians 

Fourth  base  line 

Petrology  of  the  Country 

Geology  of  Grand  Presqu'ile 119, 


71 

161 

Ifil 


l(i2 
171 
172 
175 
173 
176 
l.SO 
179 
177 
180 
IHl 
181 
182 
146 


Of  corundum  di^tTirt 

<  )t  Ignace  and  n»-  .  d liil, 

'  >f  Mithipicot'in  .'.  :vi«ioD    ... 

Of  MiHsanabiH  and  v.c.uiiy 

Of  l*ort  Coldwell  rngi<»n 

Of  Wahnapitae  region 
Gibnun  HU)n»'  quarry 
(JibHi.ri.  ThoH.  \V  ,on  W.. 
Glacial    phenoinena  of    '  : 

l>tvitfiun 

(lUinorgan,  nephe'ine  sypoit*  in 
Gold,  tirnt  di#c  ivf ry  of  in  Michtpicutun   Mio 
ing  Division 

Minmsr  in  Kantern  Ontarx' 

Gold  Cliff  mine H7, 

Gold  Cliff  Mining  Comi>any 

Gold  Coin  mine         ...  '>3. 

Gold  expl'trers  of  Canada 

( Jold  Hill  mine 37, 

(•old  mills 

AD  2 

Empress  ... 

Foley 

Cr.-M    Hill 

liitiiiniond  Gold  Kt't'i 
Kerwatin  Rcdactioa  Wurku   . 

Mikado 

Rat  Portage  Reduction  Work" 

Regina 

Snwbill 

Sultana 

Gold  Region  of  \Ve*t  Ontario,  Fourth  lC«<}>urt 

on 

Loc.  »t  Portage     . 

BI..  

Caribou    . . 

EUie 

l*rince»B  . 

Roval .... 

Scramble 
On  Lake  of  the  Wr»n<<- 

Bath   Islan! 


Hurlt-y 

D  224  and  225 

D24M    

D 
t  .  .    . .      . 

J«'nUi«r   L^itfh    

Mascolte    

Ma*t-r  Jack 

Medicine  Ivedge.  .  . 

Regina     

Sioux  Narrows  . 

Sultana 

Trojan    . . 
The  (Jrand  1'- 
.    AlnnfT  th<-  I 

H 

Maiitl  ruuch  iK)rtage  . 

On  W I  \y 

Stairway  p<iii»t  to  Turtle  portag' 

Th**  Tng  rh^nnel 

K*'gion 


and    IUkIucIiod 


M 
M 
Y 

Man  it. 
Ar<.- 
D 
K. 
E 
.h. 


ne    .  .  . 
mine. . 

u  Wabignon  K»*gi»'n  .    . 
Tvl  Jtin-  rwT  f\n'1    NVaVMe"<' 


172 

aos 

149 
146 

\VJ 

'.«h 


184 
334 

1S9 
139 

121 

122 

111 

28 

74 

hi 

70 

112 

t\t] 

fV) 

.')■.» 

37 

4  J 

ti3 

J7 

109 

11" 

nit 
11" 
:io 

I!" 
in;. 
Ill 

1!'.' 

11  :■ 
ii;> 

114 

111 

!1L' 

i  1.; 
ill 
111 

114 

]\A 

11  } 
1  l.-i 
'  1:. 
1  !■, 

il'.t 
117 


1)^ 


I'Jl 
I'Jt. 
1J1 

rj4 


v:-: 


270 


Index. 


J'AGK. 

Kishketnna  goVJ  locations     .    .      122 

Locations  on  Mosher  bay 123 

Royal  Sovereign  mine 122 

Van  Home  township 125 

Victory  mine  122 

Route  to  Turtle  river 126 

Little  Wabigoon  river    126 

Olive  or  Preston  mine 128 

Turtle  river  system 126 

Lower  Seine  region    128 

A  D  2  mine     129 

Alice  A  mine    129 

Foley  mine   129 

Golden  Star  mine  129 

Upper  Seme  region    130 

Hammond  Reef 130 

Hawk  bay  mine . .       132 

Locations  at  Lynx  Head  lake 132 

Locations  at  Reserve  island    132 

Toronto  and  Western  Company's  proper- 
ties    131 

East  on  the  C.P.R.  line   138 

Empress  gold  mine 134 

Iron  pyrites  mine  at  Schreiber    134 

Megaiherium  gold  mine 136 

Missanabie  and  Dog  lake 136 

Mogatherium  gold  mine 135 

Otisse  gold  irine 134 

Wahnapitae  region .    .    136 

Between  Sudbury  and  Wahnapitae    136 

Crystal  mine  and  neighborhood 139 

Gf.ld  Chff  mine   . .  139 

M^ose  mine  and  vicinity 140 

Sheppard  and  Mammoth  mines 138 

Suibury  region       141 

M  cConnell  mine 141 

Sperrylite  »nd  platinum 142 

Vermilion  mine 142 

General  conclusions   143 

British  Association's  visit    144 

Gold  mines  35 

AD2    74,129 

Alice  A 75,  129 

Bannock  burn   89 

Bath  island 40 

Beatty  and  Wilcox 88 

Beehive    77 

Belmont 89 

Big  rtuby 124 

Black  Jack 37,  111 

Black  Sturgeon   57,  110 

Burley    49 

Cameron  island   54 

Caribou 110 

CharlebDugh 87 

Comstock . .   85,  138 

Cornucopia ...  54,  120 

Craig 92 

Crystal 86,  138 

Deloro      90 

Diamond   92 

Dwyer        87 

Edna 122 

Elsie   110 

Empress 80,  134 

Engledue  Concession 55 

Ferguson 75,  129 

Foley 68 

Folger- Hammond   64 

(Jold  Cliff 87,  139 

Gold  Coin 53,  121 

Gold  Hill 37,  111 

Golden  Gate 37.112 

Golden  Star  or  Randolph   73,   129 


pa(;k. 

Gull  island    38 

Gray  Eagle 69 

Hammond  Gold  Reef    64 

Hawk  Bay 06 

Hay  ibland    Ill 

Hub 140 

Hubbell 87 

H  W416 78 

Island  Falls  locations 67 

Jennie  Leigh 39,  1 12 

Jubilee 76 

Keewatin 36 

Kishkutena  group 123 

Last  Chance   87,  140 

Locations  in  Van  Home 125 

Locations  near  Dryden 77 

Locations  near  Jackfish    81 

Locations  near  Middleton    82 

Locations  on  Mosher  bay 123 

Lower  Neepawa 76,  122 

Locations  on  Clearwater  lake 67 

Lucky  Coon 75 

Mammoth 138 

Mascotte 43,  113 

McGown 88 

Medicine  Ledge Ill 

Megatherium ...  82,  13d 

M  H190 40 

Mikado 51,  120 

Mogatherium 135 

Monarch     53,  121 

Moose  140 

Northern  Queen 77,  1 24 

Olive 71,  128 

Ontario  Limited 53 

Otisse    80,  134 

P  75  location 124 

Princess   58.  110 

Quackenbush   77 

Royal 110 

Royal  Sovereign 122 

Sawbill ^3 

Scramble 59,  110 

Sheppard 138 

Sioux  Narrows 43 

Stella 38 

St.  Joe 89 

Sullivan's 45 

Sultana    46 

Sultana  Junior    37 

Triggs 38 

Triumph    57 

Tro  j  an 43 

Upper  Neepawa 76,  122 

Vermilion 142 

Victory 122 

Wiegard's  locations 75 

Yum- Yum 49,  120 

Gold,  statistics  of 15,     28 

Gold  bearing  veins  of  Wahnapitae  regivm 141 

Golden  Fleece  mining  location 237 

Golden  Gate  mine 37,112 

Golden  Pocket 177 

Golden  Star  Mining  and  Exploration  Co   ... .     73 

Golden  Star  or  Randolph  mine 73,  129 

Goodwin,     W.    L.,    teacher    of    prospectors' 

classes 260 

On  Analyses  of  Corundum  and  Corundum - 

bearing  rock 260 

Gould,  Copper  mine  in 25 

Grand  Presqu'ile 113    115 

Geology  of U9,  145 

Gracey,  Arthur  H.,  on   Placer  Gold  on  Ver- 
milion river 256 

Granite  of  Eastern  Ontario 212 


Index. 


^7i 


»'.\(;k. 

Graphite,  statistic*  of 15,  23 

Industry    23 

Grasett ... IHT* 

GrasBy  or  AtiDimikie  bay 4S,  li;< 

Grassy  river 121 

Gray  Eapfle  gold  mine .  59 

Great  Northern  Mining,  Exploration  and  I'e- 

velopment  Conipaiiy 194 

Grimsby  Gold  Mining  Company   125 

Guernsey,    K.    W.,    manager  Neepawa  Gold 

Mining  Company   122 

Gypsum  iodustry    '2A 

•Statistics  of 16,  24 

Gypsum  mines  .    99 

Kxeelsior   9U 

Garland 100 

Martindale   100 

PariB 99 

Hamilton  Bhut  Furnace  Company 24,  1)7 

Hammond  gold  reef    64,130 

Hammond  Gold  Reef  Mining  Company    64 

Hammond,  J.,  manager  Hammond  Gold  Reef  64 

Harrison  falh       123 

Hastings  county,  corundum  in 21 S 

Hawk  Hay  gold  mine 66,  132 

Hawk  lake \9r> 

Hay,  Ale.x.  M  ,  mine  owner  and  manager  ...  54 

Hay  Island  gold  mine Ill 

Hay  Island  Gold  Mining  Company  111 

Haycock,  gold  mines  in 57 

Hell  Diver  bay .121 

Hematite  at  Little  6ro«  Cap 202 

Hille,  A. ,  accident  to 30 

Hillyer,  G.  H,,  manager  Alice  A  mine 129 

Hornblende  porphynte  at  Astron  bay 146 

H  P  259  gold  locat  on     ...    123 

HP  301  or  Jubilee  gold  mine    76 

HP  376  or  (^uackenbush  gold  location 76 

HP  376,  377,  378,  879  gold  locations 122 

Hub  gold  nune 140 

Hubbell  gold  mine h7 

Huronian  Rocks  of  Wahnapitae  district 137 

Of  lake  Minnetakie 171 

Of  lake  Wabigoon 172 

Of  Michipicoton  Mining  Division 203 

Of  Sturgeon  river    171 

Huronian  schihts 113 

Near  Long  lake H»7 

Near  Tach.-    124,  169 

North  of  English  river 164 

On  Big  Sandy  lake 170 

On  Big  Vermilion  lake 170 

On  Clearwater  lake 131 

On  Dog  lake 18H 

On  Fine  Sand  river 191 

On  Grand  Presqu'ile 116.  117.  118,  119 

Un  lake  Minnetakie 170,  171 

On  Little  Wabigoon  river 12<j 

On  Magi^ie  river  -00 

On  Michipicoton  river l^i> 

On  Otter  lake 165 

On  She(|uamka  river 191 

On  Turtle  river      127 

On  Pelican  lake 168 

Huntington,  iron  ore  in 97 

Hut  lake. 16.5 

Mineralized  belt  at 176 

HVV  54  or  Lower  Neepawa  gold  mine 76,  122 

HW  66  gold  location 123 

HW  74  gold  location 123 

HW  130,  131,  132  and  136  gold  locations 125 

HW  144  gold  location 123 

HW  167  gold  location 123 

HW  170  gold  location 123 


HW  416  gold  location 

IgnacH  and  nfit^iiburhood,  geology  of. 
Imperial  Oil  CumpMiy 

Indian  lake 

Inc/  nickt^l  inine      .    . 
litittrument  for  l(x:atin(r  oil  wella 


78 


160. 


Interf 

( 
Iron 


•  1  ( 


jold  Miniog  and  Dt- vnojinir'ni 


At  D«Mbarat8 


i  lb  of  lake  Wahnapitae 


At  I 
At 

Of  1. 
South 


t  ro«  Cap 


tni. . ,.  I  )otano. . . . 

>f  Chapleau 

Iron,  pig,  output  of 

Iron  pyritHH  mine  at  Schreiber 

Iron  «•■■   '    ■■ •    •  . 

Ir')n. 

IslAIlii    1   .iiip,    n>i  <i    i< 'Lul  I' 'iin  Ml. 

.Tarkfi.h.  :•■  '  '  '  •■    - - 

Jiiekti-«li 

■  larkrinn,  .i .,  ill  I  Mi.-iiL 

Jatfray,  g'ld  niim-i  in 

Jennie  Leigh  ;■   '  '  •     rn- 

.John  Dwyer  '  ing  Conii>an 

John«<ni.  A.,  j«i  '  Hi-iit  to   

.TithoHton  ioc-ation.'t  on  lake  Wawa 
JoUHH  copper-oickel  mine. . 

JoneH  lake    .  ....    

Jubih'rt  Mining  Com|>any    

.Jubilee  or  HP  301  gold  mine. 


Kajagogamog  lake ... 

Kakalx'ka  FallH 

Kaladar,  actinolite  in. 

Kyanite  in 

K«'ewatin  Reduction  Workii. . 

Keewatin  ro-k«  of  WH«t*'ni  '  '    "  

Kripin,  C  P..  managrr  .M  •  )ld  mine. 

Kennedy,  J.,  manaflr»T  Gray  i..»k'^  mine.... 

K»-ttle  holes  n^ar  lak*-  Wahn»p;t»i' 

Kfweenawan  formation     

KingHton  School  of  Mininir   ... 

Ml 

Til'  'iriiiurN' 

Oi;  ' 

Wani  ^  I  'I  t :  '       1     

Kiihkutena  tr  ■>n».    . 

!\         '  '  '  i  niMt net.  New    

I  r  inlet  

K'l  iK.iK'H'iiin^  lakn  ........b 

Kyanit*' or  cyanit*'.  .  


..1ft 


17-2 
17 

1G2 
93 

\H 

69 
Ml 

w7 

1H7 
24 

:« 
i:i4 

34 

67 

SI 

1  ;i5 

M) 

•7 

112 

H7 

31 

195 

127 
119 
122 

117 
1S8 

W 
237 

60 
152 

44 

69 
187 
204 
259 
261 
261 
262 
260 
26  * 
122 

77 
119 
1S9 
237 


Lac  des  Millp  I>ac*.  .  131 

Lacustrine  areai  of  Wahnapitae  region   187 

Lahay   bay    ISS 

Laki-  Harold  gold  min  ...67,  ISO 


Lake  of  Hay.H 
LakH  uf  th.-'  NV, 
Lake  Su|vfri'>r. 
La.st  r'rianc   . 


La- 


*ntiHT>  r 


id 

Lim 

Little  UroM   Cap  . 

H-  matit*'  at 
Little  .!• 
Little  St 

Little  Turtle  lake.     . 
L.ttle  Waoigoon  lak») 


.167 

;<7,  111 

.  78 

87,  140 

rthw**nt  Ontario  .    .         154 
t  Ontario..  15L  153 

16S 

S13 

IW,  99 

.  901 

302 

ti   135 

iil>ieot'>n  nrw 188 

.     71 
.   121 


272 


Index. 


PAGK. 

Little  Wabigoon  river 126 

Livingstone,  J.    A.,  manager  Grimsby   Gold 

Mining  Company 1 25 

Loch  Alsh ■ 1 97 

Lockman,  E.  W.,  manager  Toronto  and  West- 
ern Company : . . .          131 

Lone  Jack  gold  location    . .    .    125 

Long  lake  (Little  Wabigoon)    126 

Long  lake  (near  lake  Minnietakie) 167,  174 

Lost  lake     169 

Loughborough,  mica  in 98 

Lower  Seine  region      128 

Lucky  Coon  gold  mine 75 

Lynx  Head  lake 132 

Maaki,  V.,  accident  to 30,  196 

Madoc  township,  gold  in    89,  92 

Magnetic  iron  sand  .    83 

Magpie  lake 198,199 

Magpie  river 193,  199 

Portages  on 199 

Magnetite,  titaniferous,  nickel  m 230 

South  of  Chapleau  1 87 

Malone  iron  ore 25 

Mammoth  gold  mine     138,  141 

Manitou  island   76 

Manitou -Wabigoon  region 75,  121 

Manitowick  lake 189 

Gold  on 189 

Marmora  township,  gold  in 90 

Martindale  gypsum  mine 100 

Mascotte  gold  mine      ...    43,  113 

Maskinonge  lake 170,  176 

Maskinonge  river     176 

Master  Jack  gold  mme 111 

Matagamishing  lake    , 139 

Matte,  copper-nickel,  output  of 26 

Maud  lake 115,  116 

McA.  28  gold  location   76,  122 

McConnell  nickel  mine 141 

McConnell,  R.,  manager  Crystal  gold  mine. .  139 

McCullagh,  J.,  accident  to 31 

McGown  gold  mine    88 

McGown  Gold  Mining  Company 88 

Mc(Tregor,  J.,  accident  to 30 

McKay  mountain   ....    133 

McLeod,  H.,  accident  to 30 

Medicine  Ledge  gold  mine 82,  136 

Megatherium  gold  mine lOO 

Merritt,  W.  J.,  manager  Golden  Star  mine. . .  73 

Merritt,  W.  H.,  teacher  of  prospectors'  classes  260 

Methuen,  corundum  in 214,  227 

MH  190,  gold  location 40 

Mica   23 

Mica  Boiler  Covering  Company 23 

Michipicoton  island 204 

Michipicoton  Mining  Division 3 

Order  in  Council  establishing     3 

Report  on  by  D.  G,  Boyd,  Inspector 101 

Beginning  of  development  work 101 

Discovery  of  gold  on  lake  Wawa 101 

Licenses'for  1897 102 

Miner's  licenses  issued 101 

Michipicoton  Mining  Division,  Report  on  by 

A.  B.  Willmott 184 

First  discoveries  of  gold        184 

The  Mining  Division 185 

Literature 186 

Ways  of  entrance    185 

Traversing  the  region    187 

Grasett  to  Michipicoton 199 

Michipicoton  to  Missanabie by  Wawa  ...  193 

Missanabie  to  Magpie  lake 197 

Missanabie  to  Michipicoton 187 

On  Michipicoton  river 188 


PACK. 

Michipicoton  and  vicinity 201 

At  Little  Gros  Cap 202 

Summary  of  the  Geology  of 203 

Mineral  resources 205 

Other  resources 206 

Michipicoton  river  188 

Post 201 

Middleton,  gold  locations  near 82 

Mikado  gold  mine 51,  120 

Miller,  W.  G.,  Report  of  on  Economic  Geology 

of  Eastern  Ontario 207 

Miller  lake    197 

Miller's  corundum  and  mica  mine 228 

Mina  lake 116 

Mine  Centre 71 

Mineral  of  the  Columbite  group,  A 234 

Mineral   Resources   of    Michipicoton   Mining 

Division 205 

' '  Mineral  rod, "  locating  veins  by 58 

Miner's  licenses  3 

Mines  north  of  lake  Superior  78 

Mines  of  Eastern  Ontario 84 

Gold  mines 84 

Bannockburn    89 

Beatty  and  Wilcox 88 

Belmont 89 

Charlebough 87 

Comstock 84 

Craig     92 

Crystal     86 

Deloro 90 

Diamond   92 

Dwver 87 

Gold  Cliff 87 

Hubbell 87 

Last  Chance 87 

McGown    88 

Nickel  and  Copper 93 

Beatty  and  Wilcox 93 

Boyne 93 

Copper  Cliff 94 

Evans 97 

Inez 93 

Jones      94 

Murray 93 

Stobie 96 

Iron  and  Iron  mining 97 

Hamilton  Iron  Mining  Company's  opera- 
tions    97 

Mining  at  Desbarats  97 

Mining  near  Madoc  97 

Mica  mines   97 

Actinolite  mines 98 

Stone  quarries 98 

Gypsum  mines 99 

Mines  of  Lower  Seine  District 88 

Mines  of  Northwestern  Ontario 35 

Lake  of  the  Woods  mines 36 

Bath  Island  mine 40 

Black  Jack  mine 37 

Burley  mine 49 

Dominion  Gold  Mining  Company 37 

Golden  Gate  mine 37 

Gold  Hill  mine    37 

Gull  Island  mine 39 

Jennie  Leigh  mine 39 

Keewatin  mine    37 

Mascotte  mine 43 

MH  190 40 

Rat  Portage  Reduction  Works 37 

Kegina  mine 41 

Sioux  Narrows 43 

Stella  mine 38 

Sullivan's  mine  on  Camp  bay 45 

Sultana  mine 45 


Index. 


373 


PAOK. 

Trojan  mine   43 

Mines  on  iShoal  lake 49 

Cameron  Island 54 

Cornucopia 64 

Kngledue  ConceBsion,  Block  B 55 

Gold  Coin  and  Monarch   53 

Mikado 51 

Ontario  Liniited 52 

Yura-Yum 49 

M  ines  near  Rat  Portage 57 

Black  8turgeou    57 

Gray  Eagle 59 

Princess 58 

Scramble   58 

Triumph 57 

Keewatin  Reduction  Works    60 

Brent's  Sampling  Works 62 

Mines  of  the  Upper  Seine    62 

Folger- Hammond     64 

Hammond  Gold  Reef 64 

Hawk   Bay 66 

Island  Falls  locations    67 

Lake  Harold 67 

Locations  on  Clearwater  Lake 67 

Sawbill 63 

Mines  of  the  Lower  Seine    68 

A  D  2 74 

Alice  A    76 

Ferguson   75 

Foley 68 

Golden  Star  or  Randolph 73 

Lucky  Coon   75 

Olive  ....             71 

Wiegand's  locations    76 

Manitou- Wabigoon  region 75 

Jubilee  mine    76 

Locations  near  Dryden 77 

N^'pawa  mine<  76 

Northern  Queen 77 

Quackenbush  location   77 

Now  Klondike  district,  The   77 

Mines  north  of  lake  Superior     78 

Empress 80 

Iron  pyrites  at  Schreiber 78 

Locations  near  Jackfish 81 

Locations  near  Middleton     82 

Magnetic  iron  sand 83 

Otiose 80 

Silver  mines,  The   83 

Badger   83 

East  Silver  Mountain 83 

Mines  on  Upper  Seine  river    (53 

Mining  Accidents 29 

At  Copper  Cliff  mine 30 

At  Craig  gold  mine    30 

At  Deloro  gold  mine 31 

At  Foley  gold  mine   31 

At  Hammond  Reef    80 

At  Olive  gold  mine   31 

At  Stella  gold  mine   33 

Minmg  claims 3 

Mining  Companies  incorporated  since  1867. . .  7 

Mining  Lanfls  Agenjy,  Kat  Portage 2 

Mining  lands  leased  in  1898 1,  14 

Mining  Roads  ....    34 

Mining  schools  and  classes    259 

Minnehaha  lake 121 

Minnietakie  lake 168,  1 76 

Huronian  rocks  of 171 

Reported  gold  discoveries  on 78,  124.  179 

Miasanabie 186,  185,  187 

Geology  of 149 

Mogotherium  gold  mine 135 

Molybdenum .  232 

Monarch  gold  mine 63,  121 


MoonHhine  lake 

Moose  gold  mine 

Moraine  <>n  Michipicoton  riv«r  ... 

On  Magpie  riv»'r 

Morrison,  I).,  manager  Cryntal  mine 

Mother  bay 

MoMH  litter  as  preservative  uickintr 
Murrav  nickel  mine 


l'A<iB. 

123 
140 

193 
•JOl 

Si] 

1  •_•;< 


16 
17 
19 
19 
16 
16 
76 
76 
122 
L'll 


Napanet-  millB,  cement  work*  at 

National  Oil  Works   

Natural  gas  industry 

StatibticH  of    i.'i 

Natural  rock  cement  industr> 
StatisticH  of 

Neepawa  grid  mine,  Lower  . 

Neepawa  gold  miiiH.  I'l.i.f'r 

Neepawa  Gold  ^'  my.  . 

Nepheline  «yuei'  .  Ontario 

214,  222,  223.  226,  227,  22M 

New  Klondike  gold  district 77 

Nickel  in  titaniferous  m«gaetit«  230 

Nickel  mines 93 

Boyne     93 

Chicago      . 142 

Copper  Cliff 95 

Kvans , 97 

•Tones , •...,. 96 

Inez 93 

Murray 93 

Stobie 9«; 

Vermilion    142 

Worthingtnn , 142 

Nickel,   8tatihtici4of      16,25 

Niven,  A.,  survey  of  Base  and  Meridian  lines. 

Rainy  River  [district,  by   161 

Northern  Queen  gold  mine   77,  1S4 

Notes  on  the  Petrology  of  Ontario 146 

Oba  lake    \\m 

Obabicon  bay lis 

Olive  gold  mine 71,  128 

Accident  at 31 

Onaping  lake,  placer  gold  on 'J58 

(Jntario  (Jold  ConceHsinns,  Limited 65 

Ontario  Limited  gold  mine   5S 

Ontario   Pro8p<'cting.    Mining    and    Develop- 
ment C«»mpany    112 

( )tis3e  gold  mine      80,  134 

Otisse  Gold  Mining  Company 80,  131 

Ottawa  Gold  Mining  and  Milling  Company  . .  60 

Otter  lake     W* 

Mineralized  belt  at ,. 176 

Owen  Sound  Portland  Cement  Ciimpanj  ....  16 

P  75  gold  location 124 

V  604  and  589.  or  Bath  Island  mint tO 

Pa'a?ozoic  rocks  of  Kastem  Ontario '.*f»'' 

Paris  gypsum  mine ..  W 

Parks,  W.  A.,  on  (ieolngy  of  Hsj***  and  Mend 

ian  Lines  tf  Rainy  River  Uiathct  161 

Pat-sage  channel 114 

Paving  brick  industry 17 

Stati.Htic*  of 16,  17 

Peat  fuel  a 

Pechooegonem  lake      1 9h 

Pegmatite  dikes  of  Eaatern  OnUri"              ..  -'12 

PekanRoming  lake   127 

Pelican  lake 168,  176 

Gold  on 178 

Peninsu'a,  iron  nand  at .    R8,  133 

Peterborotigh,  corundum  in 227 

Petrolea  Crude  Oil  and  Tanking  Comptaj . .  17 

Petroleum  industry    .....  17 

Locating  oil  by  iohtrument*.    1  <? 


274 


Index. 


PACK. 

Statistics  of 15,  17,    18 

Petrology  of  Base  and  Meridian  Lines,  Rainy 

Kiver  District 182 

Pic  river 134 

Pickerel  lake 122 

Pig  iron       24 

Pigeon  portage    189 

Pine  lake  165 

Pine  portage 197 

Platinum   141,  142 

Placer  gold,  alleged  discovery  of  in  Michipi- 

coton  Mining  Division 184,  196 

Placer  gold  on  Vermilion  river 256 

Up  the  Vermilion ....  256 

Wahnapitae  river  and  Onaping  lake 258 

General  conclusions 258 

Pope,  F.  J.,  teacher  of  pro.pectors'  classes. . .  260 
Port  Coldwell 134 

Geolosry  of 146 

Portland  cement  industry  16 

Statistics  of 16 

Potreau,  W.,  accident  to 30 

Powers,  J.  A.,  copper  mine  owner  25 

Pressed  brick  industry 17 

Statistics  of 15,     17 

Princess  gold  mine    58,   llO 

Princess  Gold  Mining  Company  58 

Pringle,  H.  A.,,  manager  Regina  mine    41 

Preston  Gold  Mining  Company 71 

Preston,  W.  A.,  manager  Olive  mine 71 

Prospectors'  classes ; 260 

Pyrices,  iron,  mine  of  at  Schreiber  . .     78 

Pyroclastic  rocks  of  Western  Ontario 151 

Qaackenbush  gold  location 77 

Quartz  island 119 

R  110  gold  location 178 

R  606  iron  pyrites  mine  78,  134 

Rand  Gold  Mining  Company 124 

Randolph  or  Golden  Star  mine   73,  129 

Rat  Portage,  Mining  Lands  Agency  at 2 

Gold  locations  near 109 

Rathbun  Company,  cement  manufacturers. . ,     16 

Rathbun  townt<hip,  gold  in 85 

Kathbone,  Edgar  P.,  on  mining  laws 4 

Rayburn,  J.  t?.,  supt  Triumph  mine 57 

Reduction  works  at  Keewatin 60 

Regina  bay 43,  113 

Regina  gold  mine  .    40,  1 14 

Regulations  re  water  powers 254 

Renfrew  couaty,  corundum  in 218 

Rental  from  mining  leases  in  1898 14 

Reporb  on  Michipicoton  Mining  Division 101 

,   C3n  mines  of  Eastern  Ontario  86 

On  mines  of  Northwestern  Ontario 35 

On  West  Ontario  Gold  Region,  Fourth 109 

Reserve  island   1 32 

Roads,  mining 34 

Robinson  lake 128 

Robinson,  W.,  accident  to 31 

Roofing  tile,  statistics  of 16 

Routes  into  Michipicoton  Mining  Division. . .   18d 

Royal  Colonial  Institute 4 

Royal  gold  mine   ...    110 

Royal  Sovereign  gold  mine   122 

S  74,  Ontario  Limited  mine 53 

S  77  or  Trojan  gold  mine 43,  113 

S  79  or  Mahcotte  gold  mine 113 

S  86  and  87  or  Stella  gold  mine   38,  112 

S  105,  lOR  and  107  gold  locationi 121 

S  140  or  Jpnnie  Leigh  gold  mine 1 12 

S  1 70  or  Cameron  inland 54 

Salt  industry 24 


PAGE. 

Statistics  of 15,  17 

Sandoe,   R.,   manager  Argentite  Mining  and 

Reduction  Company 83 

Sandy  lake   124 

Sawbill  gold  mine 63,  130 

Sawbill  lake 131 

Sawbill  Lake  Gold  Mining  Company 63 

School  of  Practical  Science 263 

Work  by  Mr.  J.  W.  Bain 264 

Schreiber,  iron  pyrites  mine  at 78,  134 

Scramble  gold  mine 57,  58,  110 

Sedimentary  Clastic  Rocks  of  Western  Ontario  162 

Seine  river,  Upper,  mines  on 02 

Sewer  pipe  industry 17 

Statistics  of 15,  17 

Shallow  lake,  cement  works  at 16 

Shammis  Island 56 

Shoal  lake  (west),  mines  on 49,  120 

Sheppard  gold  mine 138 

Shequamka  river 190 

Silver  mines 83 

Badger    83 

East  Silver  Mountain 83 

Sioux  Lookout 168 

Sioux  Narrows  gold  mine 43,  113 

Sixth  meridian  line 169,  175 

Slaght,  A.,  Report  of,  on  mines  of  Eastern  On- 
tario          85 

Slate  islands 82 

Smith,  J.  B.,  manager  of  gold  mine 49 

Snake  bay 113 

Snyder,    F.  T.,    Supt.    Keewatin  Reduction 

Works    60 

Sperrylite 141,  142 

Spruce,  belt  of,  near  Victoria  lake 180 

Between  Bear  and  Thirty-mile  lakes 180 

Of  Michipicoton  Mining  Division 206 

On  Elephant  lake  181 

On  Fifth  and  Sixth  meridians 181 

On  Fourth  base  line 181 

South  of  lake  Wawa   193 

Stairway  Point 118 

Statistics  of  mining  lands  and  minerals   ....       7 
Steele,  J.  A.,  manager  Clearwater  gold  mine.     67 

Stella  gold  mine 38,  112 

Accident  at 33 

Steep  Hill  portage 201 

Stirling,  C,  owner  gold  mines 43,  45 

Strong,  W.  M.,  manager  Foley  mine 68 

Stormy  lake 126 

Stone  quarries.      98,99 

Sturgeon  lake 165 

Sturgeon  river,  Huronian  rocks  of    171 

St  Joe  gold  mine 89 

Sudbury  district 141 

Mineral  output  of 25 

Sullivan's  gold  mine 45 

Sultana  gold  mine 45,  114 

Sultana  Junior  gold  mine    37 

Superior,  lake,  mines  north  of 78 

Sunshine  lake 123 

Surface  geology  of  Bate   and  Meridian  lines, 

Rainy  River  District 172 

Swinney,  A   J.  G.,  manager  Canadian  Gold- 
fields,  Limited  90 

Syenites  of  Ea&tern  Ontario   210 

212,  214,  222,  223,  226,  227,  228 

Tacht'i 123 

Geolopy  of 169 

Tariff,  U.  S  ,  on  nickel 28 

Terra  cotta  industry 17 

Statistics  of 15,  17 

Terraces  of  lake  Wahnapitae 137 

Betwt  en  lakes  Superior  and  Wawa 193 


Index. 


275 


PACK. 

Thirty-mile  lake  ....  107.  174 

Gold  showings  on 177 

Thunder  Cliff IIU 

Timber  of   Base  and    Meridian  lines,    Rainy 

river .•  .• : ^'^*' 

Of  Michipicoton  Mining  Division 

Tin,  diHcovery  of,  in  Lyndoch l 

TitaniferouB  magnetite,  nickel  in 230 

Toronto  and   Western  Mining  and   l)»vfli.i,- 

ment  Conipany 131 

Trafalgar  bay 7(5 

TriflrgH  gold  mine 39 

Trill  Mining  and  Manufacturing  Company .  .25,  9.S 

Triumph  gold  mine 67 

Triuuipli  (iold  Mining  Company 67 

Trojan  gold  mijie 43,  113 

Tudor  township,  gold  in 92 

Tug  channel.  Lake  of  the  Woods 117 

Tungsten 233 

Turtle  portage   113,  118 

Turtle  river 12»; 

Upper  Neepawa  gold  mine 7G 

Upper  Seine  river,  mines  on ^2.  130 

Uranium    . .  -^^^ 

V  4  and  5,  locations  near  Jacktish    ...  Si 

Vanadium 283 

Van  Hise  on  geology  of  Northwest  Ontario.  151, 15H 
Van  Home,  gold  locations  in  .77,  125 

Vermilion  lakes     168,174,176,180 

Vermilion  mint'  142 

Vermilion  river  H)8 

Placer  gold  on  256 

Victoria  lake.  162 

Victory  gold  mine 122 

Virginia  Mining  Company  . .  98 

Vivian  Company,  H.  H  ''"' 


WA  3  and  4,  or  Trojan  gold  miu» 

WD  66  gold  location 

WR  35  gold  location   ... 

WR  56  gold  location ... 

WR  59  and  60  gold  locatiouM  .... 

Wabatongusheen  lake 

Wabigoon  lake    

Huronian  recks  of 

Wabigoon  river 

Waboose  or  Big  Rabbit  ibland 
Wahnapitae  gold  region 

Geology  of    

Wahnapitae  lake     

Gold  1(  cations  near 

Wahnapitae  Navigation  Company 


1.1; 


'..1.) 


.4:^. 

ii;; 

140 

140 

67 

194 

187. 

198 

75, 

121 

172 

121. 

123 

188 

136 

149 

136, 

138 

85 

.ininistiir 


S7 


Wnhnapit.:!.   ri\ 
Walk.T  < 
Wiilhli,    1 
Ward,  K. 

\N  :it»'r  f:i 

Ka 

On 

On  .Iv.T 

On 

On 

On 

On  \    . 

On  Wj.' 
Water  P< 

An  Act 

An   exii p,..  ..    ..,....„ 

power 

Pr  ..fW-il  Qoes  of  power 

ions  rr  water  powers 
^^ .ty 

Wawa  lake .... 

( :,,i,i  i.,,.„t ;,..,.. .... 

\  to    .. 

v., i,..,  " 

W«-st  Ontario  ■ 

^v'   ■ .J.,  w,.-.... ..., 

\  klake  

\  .  I,..,. 

^' 

\  >   1 1  1 1  1 1 1 1:   "     i  i»  rv  ■  - 

Wild  Potato  Ij.k» 
Wiley,  K.  S.,  man 
W  ill  molt,  A.  B.,  <  ' 

R' pore  of  on  M  ■  .r 

Willsc.n  Carbidn  \ 
Winnniej^  Cnns  il'.ii.nf  i  ^^k.-i   u  .i 
Worthington  nickel  mine   .... 
Wright,  AI  P.,  owner  gold  min»  ■^ 

X  277  gol'i  I    

X  313,  X  J3  or  Sawbill  min- 

X  31  (i  to  X  :'>2'2  or  Kolger- Hammond  iniue. 

X  318,  accidf^nt  at 

X  324  or  1  ly  min** 

X  3".'5  go.  .  n  . . 

X  337  and  X  ;;^;^  or  H  "iold  Keel. 

X  412  and  X  39H  yA-i 

X  5!K),  X  591  M 

X  672  and  X  i>, 

Y  104  or  Dickinson  gold  location 

Younj:'H  lake    

Yum-Ynm  gold  mine 

Vum-Yum  Gold  Mining  Cuiup-iuy 


PA(.K 

25^ 
18 
\  46 
129 
121 
132 
133 
131 
1  •_)♦; 

127 

IftK 

138 

261 

2N8 

•  r 

261 

262 

254 

194 

198 

194 

.  81 

244 

II  109 

.  93 

166 

119 

190 

176.  179 

.   129 

64 

»  109 

r.  u  184 

22 

.  Ill 

142 

V- 


113. 


1^2 

63 

..   64 

SO 

132 

182 

...  64 

Wl 

K2 

.  81 

194 

1G6 

49.  120 

49,  ll'U 


•2-f*  M. 


1 


TN      Ontario.   Dept.  of  Mines 
27        Annual  report 
06A33 
1898 

tjigmccrif 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


TM^IN 


STORAGE 


i||g;iP|lilfl!fi!i!i!M,;ii|i 


